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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YY4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, YCTaHaBJIWBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM MPOTrpaMMbl 110 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroIuXxcsl, OnpeaesisieT BO3MOKHOCTH IIpeaMeTa JUis
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCcKoil, MUIIEBOM U 3KOJIOrMYecKor 6€301acHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYeT peaau3alii BO3MOXHOCTEM s camMopa3BUTHS U (OpMHUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIsA/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TaioM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4arOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHHM XUMHUU O0ECIEeYUBAIOTCS CrieUu(UKON coaepKaHHs
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOTIO
nonxona kK e€ m3ydeHuro. CopepaHHe CKJIQIbIBACTCSI U3 CHUCTEMbI MOHSATHUH O XMMHYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUYECKUX NPEACTABICHHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MOJYYECHUS U3y4aeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI MO XHWMHUHU CIOCOOCTBYET (DOPMHPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YUYEHHBIX YYE€OHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOU KYJIbTYpHI. 3a/lada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHWH MHPOBO33PEHYCCKOTO XapakTepa, s3bIKa HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS TP U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKlnid, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpPaBUIl OE30MacHOTO
oOpailieHus ¢ BEIeCTBaMU B MTOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO PEIIEHUN, CIIOCOOHON adanTHUPOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCcKoe MpUOoOIeHHe O00ydJarmuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bOopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYYalOIIMMHUCS OIBITa
Pa3HOOOPA3HOM NIEeATETFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3IyYECHUH XUMHUHU, TMPUMEHATh HMX TPU pEIIeHUH mpobdieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aronuxcs T'yMaHUCTHUYECKUX OTHOIIEHHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacos (2 gaca B Hefleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

IIpeamer xumuu. Poilb XMMHUM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemiectB. llonsAtume o
METO/ax MMo3HaHMs B XUMuU. YucTele BemecTBa U cMmecu. Croco0bl pa3/iesieHus: cCMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Ccil0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KommmuectBo BemecrBa. Mons. MonsipHasg macca. B3anmoCBs3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

@uznyeckue M XUMHYECKHE SBICHMSA. XHMMUYECKas peakuus U € MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BelecTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpPaTopuu M NMpUEMaMU
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIEeHUH, HabIoaeHne
U OIMCAaHWE TNPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau meau (), m3ydenme cmoco6oB
paszieneHus cMeceil: C IOMOINbI0 MarHuTa, (UIbTPOBaHUE, BbIIAPUBAHHE, JUCTUIUISILIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl HOTY4YEeHHs KHUCIOpoJa B JIabOpaToOpuu H
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTpornHas MOAU(pUKALUs
KHCIIOPOJIA.

TemoBoil 3(dexT XuUMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
HNapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOA.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Bomopoia B INPUPOIE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceliennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHUE NpUPOAHBIX BoA. OXpaHa M OUYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCcHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanus. Knaccudukanuss ocCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukanus xkucinor. Homenknarypa kuciaor. @usnyueckiue U X UMUYECKHE
cBorcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJIEH.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHUeE,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONHUCAaHUE MX CBOMCTB, IOJy4YeHHE, cCOOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3llOB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJroIeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuil HEeWTpaau3aluM, IOJIYy4YeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELICHHE SKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxuelnme
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

IHepuoauvecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
Menpaeseea. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peaknuu

[lepBble MOMBITKM KJIACCHU(PUKAMKM XUMHUYECKHUX 3jeMeHToB. I[loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, UHEPTHBIEC ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB [ U.
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI dJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3orombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IpyNIaM U epruoam.

3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€HbIil U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoueccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIEHUE OIBITOB, WILIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHUE, peakiuy pas3yioKeHUs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
SABJISIFOLUIUXCSI CACTEMHBIMHU JIJIS1 OT/I€IIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJITMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOpPHbBIE MOPOIbI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4eckux diemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leprnonyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BemniecTBa: BHMJBI XUMHUYECKOW CBA3M. THIBI KPUCTAINIMYECKHX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOW PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJjaccaM HEOPraHWYECKUX COEJIMHEHUM, reHeTHdyecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYaCTHIO KaTajluzaropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTH xumMuyecko peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHH. DaKTOpBI, BIHAIOIIAE Ha CKOPOCTh
XUMHYECKON pEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBl€HHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHOHBI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BEIIECTB C pPa3jIMYHBIMM BHJAMH XHMHYECKOH CBS3H.
Crenenp quccounanuu. CUIbHbIE U CIIA0bIE 3JEKTPOIUTHI.

Peakiun moHHOro o6meHa. YcloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUI M COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaATpHs),
UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMMYECKOM PEAaKIUM OT BO3ACUCTBUS PA3JIMYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLECcCca IUCCOLMALUN
KHUCJIOT, ILIENoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU MPOTEKaHMs peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
OocaJKa, BblJEJIEHUE ra3a, o00pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHE, peakUuu pPas3ioKEeHUs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pellIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIE€HUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHol Kuciotrel. I[IpumeHnenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklusl Ha cyiabpar-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOGHHS AaTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEHUsS. A30T, paclpoCTpaHEHHE B NpUpoje, (Qu3Mdeckue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero Gu3andyeckue 1 XMMHYECKre



CBOICTBa, MoyyeHue u npumeHeHne. Coau aMMOHHUSI, UX (HU3NYECKUE U XUMUYECKUE CBOMCTRA,
npuMeHeHne. KauyecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0opeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUBUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dochopnas kuciora,
dusznyeckue M XMMHUYECKUE CBOMCTBa, moiydeHue. Vcmonb3oBanue QochaToB B KayecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMUIecKue cBoiicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TII00aIbHOTO TMOTEIJICHHUs KJIMMaTa, MapHUKOBBIN 3QeKT. YronbHas KHCIOTa U e
conmu, uX (pU3MYEecKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanbHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSAX YIIIepoJa
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, IJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKh
(OeH3uH), uX poJyib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJOTrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemHuss B npupone. OOmme mnpencraBieHus o0 okcuge kpemuaus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEpPUANIOB), O3HAKOMJIEHHME € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAJIOB), HAOMIOJEHWE TMporecca OOyriauMBaHHS  caxapa MO  JACHCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIC€HHON CEpHOI
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEaKIMH Ha CyiIb(paT-nOH M HaOIOJCHHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W UX COeAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIoOpeHHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCTIOJIF30BaHUE BHUJICOMATEPUANIOB), M3YYCHHE MOJENeH KPHUCTAIUTMUECKUX PEImETOK anMasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOTyuyeHUE, COOMpaHue, paclio3HaBaHue
U W3y4YEHUE CBOMCTB YIJIEKHCIIOrO ras3a, MpOBEJCHHWE KAaueCTBEHHBIX peaklMili Ha KapOoHAT U
CUJIMKAT-UOHBl M HW3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeine
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas XxapakTEepPUCTHKAa XHMHUYECKHX JJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux aemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckas CBs3b M METAJUIMYECKas KpUCTaJuIMdecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HanmpspDKeHUH MeTamioB. Du3nueckue U XUMHUYECKUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTanb, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTawibl: nooxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMeHTOB /1.
N. MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B Ipupoae. PU3MYECKUE U XUMHUUYECKHE
cBoOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCHUIBI M THAPOKCHIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAILIOB M UX COCIUHCHHI.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreme xumuueckux aviemMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIusl (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupojae. Ouzndeckue U XMMUYECKUEe CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B npupoae. PU3NUYecKre U XMMHUYECKUE CBOWMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
M3YYEHHUE PE3YIbTAaTOB KOPPO3UU METAIOB (BO3MOXHO HCIOJNB30BAHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIEOMATEPHUATIOB), TIPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, aTFOMUHUS, ITMHKa, xene3a (I1) u xenmesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIis ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIeA0BaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHeHIIne METaIIBI K UX COSAUHCHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM JKMU3HU YelloBeKa. be3omacHoe McHoib30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObITy. [lepBas moMomp mpu XHUMHYECKHUX OXKOTax M
OTpaBJICHUSIX.



XHUMHYECKOE 3arpsi3sHECHUE OKPYIKAIOIICH cpepl (MpeaeinbHas J0MyCcTHMas KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

U3ydeHrue o0pa3IoB MaTepUAIIOB (CTEKIIO, CIIJIaBbI METAJUIOB, MOJIMMEPHBIC MAaTEPUAJIBI).

Mescnpeomemnuie ceasu

Peanu3zanus MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHH B 9 KJlacce OCYHIECTBIISIETCA
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYyYHBIX IIOHATHH, TaK M TOHSATHH,
SIBJISIFOIIMXCSl CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KJIacCU(UKALUS, MEPUOIUYHOCTb, HaOJII0IcHHUE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAIIHI.

®usnka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUH 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
JUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAUIMYECKass pEII€TKa, CIUIaBbl, (U3UYCCKHUE BEIUYUHBI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpaJIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHUSI IPOrPaMMbl OCHOBHOIO O0IIEro 00pa30oBaHUs
JOCTUTAIOTCS B X0/ 00yYEHHsI XUMHHU B €IUHCTBE YICOHOM U BOCIHUTATEILHOM JEATEIHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCUHCKMMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU LIEHHOCTSIMHU, MPHHATHIMU B OOIIECTBE MpPaBHJIAMH M HOpPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLIHAIN3ALNH 00YYaIOIIIXCSL.

JInuaOCTHBIC PE3yJabTaThl OTpaXarOT T'OTOBHOCTH 06yqafonmxca PYKOBOJACTBOBATHLCA
CUCTEMOM TTO3UTHBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH HaA e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOT'O OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOI MH(MOpPMAIMEH O MEpelTOBhIX IOCTHKCHUSIX U OTKPBITHSIX
MHPOBOM U OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YyCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTH B 06HI€CTB€HHO HOHC3HOﬁ,
y4eOHO-UCCIIEI0BATENIBCKOM, TBOPYECKOH M JPYrWX BHAAX JEATCIbHOCTH, T'OTOBHOCTH K
pa3HO00pa3HOIl COBMECTHOM ACATEIBHOCTH IIPH BBIOJIHEHUH Y4eOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIIIOJIHCHUM XMUMHYECKHX JKCICPHMEHTOB, CO3[aHHM Y4YeOHBIX MPOCKTOB, CTPEMICHHUS K
B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B IPOIECCE ITOH yueOHOW AeATETBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIECHHE M IOCTYINKH CBOMX TOBapuIIeH C TO3WIMH HPABCTBEHHBIX H
MPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYNKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHPOBO33PCHYECKUE  MPEJACTABICHHUS O  BEIMIECTBE W XUMHYECKOH  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKW W COCTABIAIOMINE OCHOBY JUIS
NOHUMAaHHsI ~ CYNIHOCTM HAy4YHOW KapTUHBI MHpa, NpeACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIbBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOJHOM Cpeloid, O poiH
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

NIO3HABaTeIbHBIE MOTHBBI, HAIlPaBJICHHBIC HAa IOJYyYEHHUE HOBHIX 3HAHUH MO XUMHH,
HEOOXOUMBIE JIsi OOBACHEHHS HAOII0aeMbIX MPOILIECCOB U SIBJICHHI, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON PabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOd, NOCTYMHBIMU TEXHHUYECKHMMH CpPEICTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUIO M TO3HAHWIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M UCCIEIOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHUE LECHHOCTHU JXWU3HHU, OTBECTCTBCHHOI'O OTHOMICHUA K CBOCMY 3J10POBEBIO,
YCTAHOBKM Ha 3JI0POBBI 00pa3 >KU3HH, OCO3HAHWE TIOCIEACTBHIA W HENPHITHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMH BEUIeCTBAMH B OBITY U peajbHOM
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPy U pe3yJapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 9IK0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS TP paboTe ¢ BElleCTBaMH,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS PeIleHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENO, ISl TOBBILIECHUS YPOBHS SKOJIOTHUYECKOMN
KYJBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTeH WX pelIeHus
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYMMBIE JJIs1 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 ATUX MPeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpbIBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpUTEPUM I KJIacCUPHUKAIUU
XUMHYECKHUX BEIIECTB U XMMHUECKUX peaKlui, yCTaHaBIUBaTh NMPUYMHHO-CIIEJICTBEHHBIE CBSI3U
MeXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIE, 1€IyKTUBHbIE,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBAThH LIMPOKO
IpUMEHSIeMble B XUMHH MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAaK (CMMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluuud — Npu peleHHH Yy4eOHO-
MO3HABATENbHBIX 3a/4a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YYae€MbIX OOBEKTOB — XMMHUYECKHX BEIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHne OmnbiTa MO IUIAHUPOBAHHMIO, OPraHM3allud U IPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a X0A0M IPOIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMeHUe BBIOUPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh HH(DPOPMALIUIO PA3INYHBIX BUOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl IHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh Pa3IMuHble METO/Ibl U 3alpOChl IPU NOUCKE U 0TOOpe UH(POPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUS y4EOHBIX U M03HABATEIbHbBIX 3a/1a4
OTIpEeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpO aKTUBHOI'O MCIIOIb30BaHUS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOJIb30BaTh M AHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiel0BaTeNbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBILUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Jauajora M (WIM) JUCKYCCHMH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYE€HHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 pE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEIIEHUH BO3HHMKAIOUIMX NpoOJieM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHle KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eHCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEENTh LIEIU ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYLECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HAaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4€TOM IMOJIy4eHHsS HOBBIX 3HAHMH 00 H3ydaeMblX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATHE COOTBCTCTBHUEC IMOJIYYCHHOI'O pe3yjibTara 3asIBIICHHOM e,

YMEHHUE UCIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPeiaraéMbl€ B YCIOBUU 3a/JaHUN.
MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENIAIOT: OCBOCHHBIC

O6y‘laIOH_[I/IMI/ICH HAay4YHbIC 3HAaHHA, YMCHHA U CIIOCOOBI HeﬁCTBHﬁ, CHCHI/IQ)I/I‘ICCKI/IG JJIA

HpG,I[MCTHOﬁ obnactu ((XI/IMI/IH», BUJbl JOCATCIBHOCTU IIO0 IIOJTYYCHHUIO HOBOI'O 3HAaHUA, €ro

HHTEpIIpETALlUN, npeo6pa30BaHmo " IPpUMECHCHUIO B Pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJ1a, XUMUYECKUM
9JIEeMEHT, [MPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYyJsipHas Mmacca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Jds XUMHYECKOTo
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccuukanus
peakuuii: peakliui COeAMHEHUS, PEaKLIUK Pa3JIOKEHUs, pEaKUU 3aMEILLEHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHas KOBAJEHTHAasl CBsI3b, MOHHAsA CBS3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS MTPU ONUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEeENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnueckoil cucreMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble U OonblIe MEPUOIbI, COOTHOCHUTH
0003HaueHMsI, KOTopble UMeroTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKaMH CTPOEHUSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3aps] sjapa, o0llee YHUCIO JJIEKTPOHOB H
pacrpezieieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY

sbdexry);



XapaKTepu30BaTh (OMUCHIBATh) OOINHE XUMHUYECKHE CBOWCTBA BEIISCTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XMMUYECKOM peaKkuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM AEATEIBHOCTH — AHAJINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — JJI M3Y4YECHMs] CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKLIUM,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  MO3HaHWS  —  HaAONmIOJeHWe,  HM3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHBII U MBICIICHHBI);

ClIeZIOBaTh MpaBWJIaM TIIOJIB30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENEIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U NIPOBOJUTHh XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C IOMOIIBI0 MHINKATOPOB (JIaKMycC, GeHOI(PTATICHH, METUIOPAHK U JPYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHSATHI: XMMHYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHUYeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHEe, OOpaTUMble W HEOoOpaTUMbIE pEaKlluy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakuuH, IpeAesIbHO JIOIyCTUMAas
koHneHrpanus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWUYECKUX IIOHATUM U MPUMEHATH OTU
IIOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHU;

UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEIATh BAJICHTHOCTb M CTENECHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCcy COelMHEHHMH Mo (opmynam, BHJ XUMHYECKON CBSI3U (KOBaJeHTHAsi, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps)l HOHA IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MenaeneeBa U 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: OIMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymma)» u «mobounas mnoxarpymnma (b-rpynma)», Manmeie ¥ OOJBIINE TEPUOJBI,
COOTHOCHTH 0003HAu€HMs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKOH Tabnuie, C
YUCJIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOIee YMUCiIo MEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUI B MpEeNax MajblX MEPUOAOB U TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (110 YKMCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIMM BEUIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KHUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS PEaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEX]y BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOMN pPEeaKIuu;

coOnrofaTh TMpaBuia TMOJB30BAHHUS XMMHUYECKOM TMOCYIo u  J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMHU, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3jIMYHbBIX BEIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, CylbdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON AEATENbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUYMHHO-CIIEICTBEHHbIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIeHHWEe, W3MEPEeHHe, MOJEINPOBAHUE,
DKCIIEPUMEHT (peaibHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne
n/n

HanmeHoBaHue pa3enoB U TeM
y4eOHOTro mpeamMeTa

KonnuectBo
4acoB

Cogepxanue 00ydeHus

OCHOBHBIE BHJIBI
JIEATENBHOCTHA
00yJaronmxcs

OCHOBHBIE BUIEI
NEeATEILHOCTHU
obygaromuxcs ¢ OB3

Paznen 1. IlepBoHauanbHble XUMHUYECKUE TTOHSITHUS
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Xumus — BaxxHas 00J1acThb
€CTECTBO3HAHHUSA U MPAKTHYCCKON
NESITEIbHOCTU YEJIOBEKA

5

[Ipenmer xumuu. Pons xumun B
JKU3HU YeNoBeKa. XUMHUS B
cucteme Hayk. Tena u BeliecTBa.
@u3nYEeCKUe CBOMCTBA BEIIECTB.
ArperaTHoe COCTOSIHUE BEILIECTB.
[TonsiTHE 0 METOIAX TIO3HAHHUS B
XUMHH. YHCThIE BELIECTBA U
cmecH. CiocoObl pa3/ieieHust
cMeceil. XUMUYEeCKUt
AKCIEPUMEHT: JleMOHCTpauuu:
3HAKOMCTBO C XUMUYECKOM
MOCY/I0#, ¢ MpaBUJiaMu pabOThI B
nabopatopuu U mpueMaMu
oOpailieHus ¢ 1abopaTOPHBIM
obopynoBanuem. Ouznueckue
CBOIicTBa 00pa3loB
HEOPraHMYECKUX BEIIEeCTB —
MeTaJIJIOB U HeMeTal1oB. CriocoObl
paszaeleHus cMecen
(¢punbTpoBaHUe, BhIIApUBAHUE,
TUCTHILISAIMS, XpoMaTorpadus).
JlaGopaTtopHsie onbIThL: M3yueHune
U onucaHue PU3NIECKUX CBOUCTB
00pa3IoB HEOPTAaHUIECKUX
BeliecTB. M3ydyeHue cnocoboB
paszzesieHus: cMecei (¢ TOMOIIIbIO
Marauta). [IpakTuyeckue paboThI:
No 1. IIpaBuna paboTsI B

PackpeiBath cmbICH
M3Yy4aeMbIX MOHSATHUH.
PackpbiBath poab XuMumu
B IIPUPOJIE U )KU3HU
YyeJIoBeKa, €€ CBA3b C
JIPYTUMU HayKaMH.
Paznmmuath uncTeie
BEIIIECTBA U CMECH;
OJHOPOJIHBIE U
HEOJHOPO/IHBIE CMECH.
Paznuyars pusmueckue u
XHUMUYECKHE SIBJICHUS.
CrnenoBaTh anropurMam
HCITOJIb30BAHMS
AKCIIEPUMEHTAIIbHBIX
METOH0B — HAOJIFOJICHUS 1
AKCIIEPUMEHTA.
HaOmronaTte ¥ onMchHIBaTh
00BEKTHI MPU MPOBEACHUU
JIEMOHCTpALMI 1
1a60pPaTOPHBIX OMBITOB IO
U3YYEHUIO (PU3UUIECKUX
CBOICTB BEIIIECTB,
Croco00B pa3ieeHus
CMEeCe! BEIECTB.
[IpoBOIUTH XUMUYECKHIT
AKCIIEPUMEHT MPHU
pasneneHun cMmecei (Ha

Hcnons3ys cxemsl
pa3iauyaTh YACTHIC
BELIECTBA U CMECH;
OJIHOPOJIHBIE U
HEOJTHOPOJHBIE CMECH,
pasnuyath (pu3NYEcKue U
XUMHUYECKHE SBICHUS.
[IpoBoaUTH XUMUYECKUI
9KCIIEPUMEHT IIPU
pasaeneHuu cmecei (Ha
IpUMeEpE OYUCTKU
MOBapeHHOM con) B
X0JI€ IPaKTHUYECKON
pabotsl Ne 2.¢c TOMOIIBIO
YUUTENS




nabopaTtopuu U NpUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
obopynoBanuem. Ne 2. Pa3nenenue
cMmeceil (Ha mpuMepe OYMCTKU
MTOBApPEHHOM COJIN)

IpUMEpPE OYUCTKU
IIOBapEHHOI COM) B XOJ€
MpaKkTUYecKor paboThl No
2. CnienoBath IpaBuiIaM
H0JIb30BaHUS XUMUYECKOM
[OCYA0H U J1aOOpaTOPHBIM
000pyI0BaHUEM, A TAKXKE
npaBwiiaM oOpalleHus ¢
XUMUYECKUMU
BELIECTBAMH B
COOTBETCTBUHU C
WHCTPYKLMEH IIPU
BBINOJIHEHUH
NPaKTUYECKON paboThl No
1. BeicTpauBath
pa3BEPHYTHIC
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMaLIHIO U3
y4yeOHHKa U CTIPaBOYHBIX
MaTepuaioB, FPaMOTHO
MCII0JIb30BaTh U3YYEHHBIN
MTOHATUIHBIN anmnapar
Kypca XUMHH

1.2

BemecTtBa u XUMHYECKHE pcaKknuuu
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ATOMBI U MOJIEKYJIbl. XHUMUYECKHE
aneMeHThl. CHMBOITBI XUMUYECKHX
arieMeHTOB. [IpocThie U CI0XKHbIE
BellecTBa. ATOMHO-MOJIEKYIISIPHOE
yueHue. Xumuueckas popmyna.
BajsieHTHOCTh aTOMOB XUMHUYECKUX
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BelecTB. OTHOCUTEIbHAS
aToMHas Macca. OTHOCHTEIIbHAS
MoJIeKyJsipHas Macca. MaccoBas

OnpenensiTb NpU3HAKH
XUMHYECKHUX PEaKInu,
YCIIOBHS UX MPOTEKAHMUS.
OOBACHATD CYLTHOCTD
(bU3HYECKUX U
XUMHYECKHX SIBJICHUH C
TOYKH 3pEHUSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
Knaccugunuponatsb
XUMUYECKHUE PEaKIuH (110

Hcnonb3ys cxeMsl
OTIpeNeNATh PU3HAKA
XUMHUYECKHX PeaKIuid,
YCIIOBHS UX MTPOTEKAHHS.
Knaccudunuposatsb
XUMHYECKHE PEaKIINN
ucnonb3ys tTadmuny. C
HOMOIIBIO YIUTEIIS
COCTaBIISATH (POPMYJIIBI
OMHAPHBIX BEIIECTB 110




JI0JIsI XMMHUYECKOTO 3JIEMEHTA B
coequHeHuu. KonnuectBo
BeliecTBa. Mosbs. MonsipHas
Macca. B3aumMocCBs3b KOJIMYECTBA,
MaccChl M YKCIIa CTPYKTYPHBIX
€IUHHULL BeniecTBa. Pacuérel o
dbopMynaM XUMHYECKUX
coequHEeHU. PU3NYECKUE U
XUMUYECKUE SBIICHHUSL.
XuMHU4ecKas peakuus U eé
MIPU3HAKU. 3aKOH COXPAHEHMS
MAaCChI BEIIECTB. XUMUYECKUE
ypaBHenus. Knaccudukanus
XUMHYECKHUX PEaKui
(coennHEHUs, Pa3I0KEHHUS,
3aMelleHus, OOMeHa).
XUMHUUYECKU IKCIIEPUMEHT:
Hemonctpanuu: Ousnyeckue
cBOIicTBa 00pa3loB
HEOPraHUYECKHUX BEIECTB —
METaJIJIOB U HeMeTallIoB. O0pa3isl
BEILECTB KOJUYECTBOM | MOJIb.
duznueckue siBJIeHUs (TUIaBJICHNUE
BOCKa, TassHUE JIbJIa, pACTUpPAHUE
caxapa B CTyIKe, KHTICHUE U
KOH/JIEHCAlUsl BOJIbI). XUMHUECKUE
ABJIeHUs (TOpEHUe CBeUH,
MPOKATMBAHUE MEHOM MPOBOJIOKH,
B3aMMO/ICHCTBHE COJIBI MJIH MeJia C
COJISIHOM KucnoTo). Habnronenue
MPU3HAKOB TIPOTEKAHUS
XUMHUUYECKUX PEAKIINI
(pa3znoxeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIIOTBI

YHCIy U COCTaBY
pearupyromux u
00pa3yrommxcs BEIIECTB).
CocraBisath hopMyIibl
OMHAPHBIX BEIIECTB I10
BAJICHTHOCTH U
OTIPEeIeINIATh BaJICHTHOCTh
1o (hopMysam BEUIECTB.
PaccraBnsats

K03 PHULIIEHTHI B
YpaBHEHUSAX XUMUYECKUX
peaknuii. Habmronars n
OMHCHIBATH OOBEKTHI MIPH
MIPOBEICHUHT
JIEMOHCTpAIUi U
71a00pPaTOPHBIX OIBITOB.
[TpoBOANTH BHIYHCIIECHUS
o ¢popmynam
XUMHYECKHX COSIMHEHHH
U ypaBHEHUSM
XAMHUYECKHX PEaAKIUM.
[TpuMeHSTH ecTeCTBEHHO-
HayYHbBIE METOIbI
MO3HAHUS (B TOM YUCIIE
HaOJII0IeHNE,
MOJICIIUPOBAHHE,
HKCTIEPUMEHT U OCHOBHBIC
OTiepaIii MBICITUTEIHHOM
JIeSITEIIbHOCTH
(cpaBHEHUE,
KJ1acCU(pUKaIus)
BeicTpauBath
pa3BEPHYTHIE
MUCHbMEHHBIC U YCTHBIC

BaJICHTHOCTH U
OTIPE/CIISATh BAJICHTHOCTb
1o (opmysam BeIIeCTB.
PaccraBiars

KO3 PHUITUEHTHI B
YPaBHEHUSX XUMUYIECKUX
peaxuuii.




C XJIOpUAOM Oapusi, MOJyYeHHE U
paznoxkenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3AUMO/ICHCTBHE
JKeJe3a ¢ pacTBOPOM COJIM MEAU
(11). OMBITHI, HILTFOCTPUPYIOIIHE
3aKOH COXPAHEHUS MACCHI.
JlaGopaTtopubie onbiThl: Co31anue
MOJEIEN MOJEKYJ
(mapocTepkHeBbIX ). Onrcanue
¢u3nyecKux cBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIEeCTB —
METaJIJIOB U HEMETAJIJIIOB.
Hab6nronenue dpusnveckux
(Tu1aBlieHHE BOCKA, TastHUE JIb/IA) U
XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEIHOMN
MIPOBOJIOKH ) SIBTICHUIA.
HaOmronenne u onucanue
MIPU3HAKOB MPOTCKAHUS
XUMHUYECKUX PeaKInid pa3HbIX
TUNOB. Beruucienus:
OTHOCHUTEIIBHON MOJIEKYJIIPHON
MaccChl BEIIECTB, MOJIIPHON MacCHhlI,
MAacChl BEIIECTB, MACChI U
KOJIMYECTBA BEIIECTBA; MaCCOBOM
JIOJTA XUMHUYECKOTO JIEMEHTA T10
dbopmysie COeTMHEHHS; TIO
YpaBHEHUSM XUMHYECKHX
PEaKIIHii: KOJIMYeCTBa, MaCcChl
BEILIECTBA 110 U3BECTHOMY
KOJIMYECTBY, MAacCe PEarcHTOB HIIN
MIPOJYKTOB PEAKITUU

OTBETHI C OIIOPO HA
uHpOpMALIHIO U3
yueOHHKA U CIIPaBOYHBIX
MaTEpPUaIOB, TPAMOTHO
MCII0JIb30BaTh U3y4YEHHBIN
MTOHATUMHBIN anmnapar
Kypca XUMMHUHU

Hror no pasaeay
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Pasznea 2. BaxxHeliue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB




2.1

Boznyx. Kucnopoa. [Tonsitue 06
oKCcHIaX

Bo3ayx — cMmech razoB. CocTaB
Bo3ayxa. Kucinopon — asemeHT u
npocroe BeulecTBo. Haxoxaenue
KHCJI0pO/ia B IPUPO/IE,
buznyecKkue 1 XUMUYECKHe
CBOMCTBA (peaKluu TOPEHuUs).
Oxkcunpl. [TpuMenenue kucnopopa.
Crioco0bI mosrydeH s KHCI0poa B
1ab0paToOpUU U MPOMBIIUIEHHOCTH.
Kpyrosopor kucnoponaa B
npupone. O30H — aIoTpOITHAs
MoM(pUKAIHS KUCIIOPOAA.
TennoBoii 3pdexT XuMUIeCKOi
PEaKIu, TCPMOXUMHUICCKHEC
YpaBHEHHUS, FK301
SHJOTEPMUUYECKHUE PEAKIIIH.
TonnuBo: yroib U MeTaH.
3arpsi3HeHue BO3/1yXa, yCUIIEHUE
napHUKOBOTO Y dekra,
pa3pylLieHre 030HOBOI'O CJIOSI.
XUMUYECKU SKCIIEPUMEHT:
Hemoncrpanuu: KadectBeHHOoe
ompezieNieHUe CoAepKaHus
Kuciopoja B Bozayxe [lonyuenue,
cobupaHue, pacrio3HaBaHHUE U
M3y4YEHUE CBOMCTB KUCIOPO/Ia.
HaOmronenne B3anMOAEHCTBUA
BEILECTB C KMCIOPOJOM U YCIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHHS
ropenus (moxxapa). JJaboparopHslit
onbIT: O3HAKOMJIEHHE C 00pa3laMu
OKCHJIOB U ONHUCAaHUE X CBOMCTB.
[IpakTuueckas padota: Ne 3.
[Tonydyenue u coOupanue

Hcnonb3oBath
XUMHYECKYIO CUMBOIIUKY
JUTsL coCTaByIeHUs HopMy
BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
peakumii ¢ yyacTuem
KHCIIOpO/Ia.
XapakTepru3oBaTh
(ormMCcHIBaTH) COCTAB
BO3/yXa, PU3NICCKUE U
XUMHUYECKHE CBOICTBA
KHCJI0pO/1a, CIIOCOOBI €T0
MOJTyYeHUsl, IPUMEHEHUE
¥ 3HaYCHHE B IPUPOC U
JKU3HU YETIOBEKa.
CpaBHUBaTh peaKINU
TOPEHUs U MEAJICHHOTO
okucnenus. OObsICHATH
CYIIHOCTH 9KOJIOTHIECKHUX
pobieM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/1yXa.
CnenoBath paBuiiaM
0e301acHoil paboThI B
naboparopuu mpu
WCTIOJIh30BaHUHT
XUMHYECKOHN TOCY bl U
000pyI0BaHMs, a TAKKE
npaBWiIaM oOpareHus ¢
TOPIOYMMH BEIIECTBAMHU.
IInanupoBats 1
OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOANTDH HAOJIOICHUS,

ITo nmnany
XapaKTepu30BaTh
(ommCHIBaTH) COCTAB
BO3/yXa, (pu3udeckue u
XUMHAYECKHE CBOWCTBA
KHCJIOPO/Ia, CIIOCOOBI €r0
TIOJTyYCHUSI, IPUMCHEHHUE
¥ 3HaUCHHE B IPUPOJC U
YKU3HH YEJIOBEKA.
Hcnonw3ys marepuan
yueOHHUKa CJIeJIOBATh
paBuiiaM 0€301acHOM
paboThI B Taboparopuu
IIPY UCTIOJIb30BAaHUH
XUMHUYECKOH TOCYIbI U
000pyI0BaHNs, a TAKXKE
npaBUiIaM 00paIIeHHs C
TOPIOYMMH BEIECTBAMHU




KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTB.
Brrunciienus: MOJIEKyJIIpHOU
Macchl KHCIOpoa U 030HA Ha
OCHOBAaHMMU aTOMHOW MacChl
XUMHUYECKOIO AJIEMEHTA;
KOJIMYECTBA, MAacChl BEILIECTBA 110
YPAaBHEHUSAM XUMHUYECKHX PEaKkni

JieN1aTh BBIBOJIBI IO
pe3yibTaTam
HKCIEPUMEHTA NIPU
IIPOBEICHUU
71a00paTOPHBIX OINBITOB U
MPAaKTUYECKON paboTHI.
BbIuucnsaTe KoJIu4ecTBO
BelllecTBa, 00BbEM rasa 1mo
dbopmynaM. YuyacTBOBaTh
B COBMECTHOM paboTe B
rpymmne. BoicTpauBarts
pa3sBEPHYTHIC
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpopmaruio u3
yueOHHUKa U CIPaBOYHbIX
MaTepHuaoB, FPaMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MTOHATUIHBIN anmnapar
Kypca XUMHH

2.2

Bonopon. Ilonstue o kucinorax u
COJISIX

Bonopoxa — snemeHT u npocToe
BelecTBO. HaxoxaeHnue Boiopoaa
B IIpupoie, GU3NYECKUE U
XUMHYECKHE CBOMCTBA,

MNPUMCHCHUC, CIIOCOOBI MOJIy4YCHMU.

Kucnoter u conn. Monspasii
00BEM Tra30B. Pacu€Tel mo
XUMUYECKHM YPaBHECHUSIM.
XUMUYECKU IKCIIEPUMEHT:
Hemonctpamuu: [Tomydyenue,
coOupaHHe U pacro3HaBaHUE
BoJIopoia. B3anmoneiictere
Bojtopoia ¢ okcuaom meau (I1).
JlaGopaTopHBIN OMBIT:

PackpeiBaTh cMBICI
M3Yy4aeMbIX ITOHATHN U
IIPUMEHSTH 3TH IMOHATHUSA
IIPU ONMCAHUM CBOWCTB
BEULIECTB U UX
IIPEBPAILECHHI.
XapakTepHu3oBaTh
(onuceIBaTh) (puzHUECKUe
Y XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €T0
MIOJIy4€HUs1, IPUMEHEHUE.
Cobuparb nmpubop st
IIOJIy4EHUs BOAOPOAA.
Hcnosp3oBath

ITo nmnany
XapaKTepu30BaTh
(omuchIBaTH)
buznueckue u
XUMHUYECKHUE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €T0
MOJTy4eHUs,
npumenenue. Cobupath
npubop I MOTy4eHUs
Bosoposa. [Tox
PYKOBOJCTBOM YUHUTEIS
MPOBOJIUTH PACUETHI O
YpaBHEHUSIM
XUMHYECKUX PEaKIUN:




Bs3auMozaeiicTBrE KUCIOT C

Mmetasnamu. [Ipaktuueckas padora:

Ne 4. TTonyuenue u cobupanue
BOJIOPOIa, U3YUCHHE €r0 CBOMCTB.
Brruncnenus: 00bEMa, KoaruecTBa
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMUECTBY BEILIECTBA WU
00bEMY; 00BEMOB Tra30B 1O
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIICHUM
ra3os

XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POpMYyIT
BEIIECTB, MOJICKYJISIPHBIX
YpPaBHEHUN XUMHUUYECKUX
peaxiuii ¢ yuactueM
BOJIOpO/J1a. BerunciaTh
MOJIIPHYIO Maccy
BELIECTB; KOJMYECTBO
BelecTBa, 00bEM rasa,
Maccy BEIIECTBa;
[IpoBoauTh pacy€Tel O
YPaBHCHUSM XUMHYCCKHX
peaKIuii: KOJIUYeCTBa,
00BEMa, Macchl BEIIECTBA
10 U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareHToB Uin
IIPOJYKTOB PEAKIUU.
CnenoBath npaBuiiaM
Oe3omacHoil paboThI B
naboparopuu npu
UCIOJIb30BaHUU
XAMHUYECKOU MOCYAbI U
00opyoBaHus, a TAKKe
npaBuiiaM oOparieHus ¢
TOPIOYMMH BEIIECTBAMH B
obITy. [lmanupoBate u
OCYIIECTBIISTh Ha
MIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeNaTh BBIBOJIBI 11O
pe3yibTaTam
AKCIIEPUMEHTA.

KOJINYECTBa, 00BhEMa,
Macchl BEIIECTBA I10
U3BECTHOMY KOJHYECTBY,
00BEMY, Macce
pEareHTOB HJIH
IPOJYKTOB PEAKIIHH.




YyacTBOBaThL B
COBMECTHOH paboTe B

rpymnmne

2.3

Bopna. PactBopsr. [lonsitie 06
OCHOBAHHAX

Pusnyeckue cBoMcTBa BoAbl. Bona
KaK pacTBOPUTEb. XUMUYECKUE
cBoicTBa BOJIbI. OCHOBaHUSI.
PactBopsl. Posib pacTBOpoB B
MIPUPOJIE U B )KU3HU YEJIOBEKA.
Kpyrosopot BoabI B ipupoe.
3arpsi3HeHue NPUPOIHBIX BOI.
OxpaHa ¥ OYUCTKA PUPOIHBIX
BOJI. HachllieHHbie
HEHACBIIICHHbIE PACTBOPBI.
PactBOpuMOCTH BEIIECTB B BOJIE.
MaccoBas 0114 BelllecTBa B
pactBope. XMMUYECKUI
AKCIIEPUMEHT: JleMOoHCcTpauu:
PacTBOpeHnue BemecTs ¢
Pa3IMYHON pacTBOPUMOCTHIO.
B3anmoneiictBrue BobI ¢

MeTaljaMu (HaTpUEM U KaJbI[HeM).

HccenenoBanue pacTBOpOB KUCIOT
Y LIEJI0YEH C MOMOILBIO
WHIUKAaTOpoB. JlabopaTopHbie
onbIThl MccnenoBanue
0COOEHHOCTEN pacTBOpEHUs
BEILECTB C Pa3IUYHOU
pactBopumMocCThIO. [Ipurorosienne
pPacTBOPOB C ONpPEAEIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BemiecTBa. [IpakTudeckas pabora
Ne 5. ITpuroroBieHue pacTBOPOB €
OnpeAcNEHHON MacCOBOM 10EN
pacTBOPEHHOTO BEMIECTBA.

PackpeiBath cmbICH
M3y4aeMbIX MMOHATUN U
IIPUMEHSITH 3TU MOHATUS
IIPU ONKMCAHUM CBOMCTB
BELIECTB U UX
MpEBpAILICHUH.
XapakTeprus3oBaTh
buznvecKue u
XMMHYECKHE CBOMCTBA
BOJIbL, €€ POJIb KaK
pacTBOpHUTENS B
MPUPOIHBIX MTPOLIECCAX.
CocTaBnTh ypaBHEHUS
XUMHUYECKUX PEAKLIUN C
y4acTUEM BOJIBI.
OOBACHATH CYLTHOCTD
HKOJIOTMYECKUX MPOoOiIeM,
CBSI3aHHBIX C
3arpsi3HEHUEM MPUPOTHBIX
BOJI, CIIOCOOBI OYMCTKHU
BOJIbI OT IIPUMECEN, MEPBI
10 OXPaHE BOJ OT
3arpsi3HEHUSL.
IInanupoBats 1
OCYIIECTBIISATh Ha
IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
IIPOBOJIUTH HAOIIOICHN,
JlenaTh BBIBOJIBI 11O
pe3yapTaTam
JKCIIEPUMEHTA NPU

ITo nnany
XapaKkTepu3oBaTh
dusnueckue u
XMMHUYECKHE CBOWCTBA
BOJIBI, €€ POJIb KaK
pacTBOpuUTENs B
NPUPOAHBIX MPOIIEccax.
CocTaBnsTh ypaBHEHHUS
XUMUYECKHUX PEAKLUN C
Y4acCTHEM BO/IBI.
Hcnonw3ys marepuan
y4eOHHUKa CJIeJI0BaTh
npaBuiiaM 6e30MacHoM
paboTsl B 1abopaTopuu
TIPY UCTIOJIb30BAaHUH
XUMHUYECKOH MOCYABI U
000pyI0BaHNs, a TAKXKE
npaBuiIaM oOpalIeHus ¢
TOPIOYMMH BEIECTBAMHU




Brrancnenus: ¢ HCIIOJIb30BaHUEM
IOHATHA «MacCCoBas J0JIA
BCILIECTBA B paCTBOPE»

IIPOBEJICHUU
71a060PAaTOPHBIX OMBITOB H
IPAaKTUYECKOH paboThl.
CnenoBatp npaBuiiaM
0e30macHoOi paboTHI B
nabopaTopuu npu
UCII0JIb30BaHNN
XUMHYECKOH MOCYIbI U
00opyoBaHusl.
[IpoBOAUTH BHIYMCIIEHUS C
IIPUMEHEHHUEM IIOHSTHS
«MaccoBas J10JIs BELECTBA
B PacTBOPE».
BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPO Ha
nH(pOpMaLIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuasioB, FPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN
MOHATUMHBIN ammnapar
Kypca XUMHUHI

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI

11

Knaccudukaiys HeopraHnyeckux
coenuHeHU. OKCUIBI.
Knaccudukanust okcumos:
coneoOpa3yroline (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIE) U
HecoJeo0pas3yoiue.
Homenknatypa okcuioB.
duznyecKkue 1 XUMHUIECKHE
cBoiicTBa okcuAoB. [lonmyuenne
oKkcu10B. OCHOBaHUSI.
Knaccudukanmsi ocHoBaHUI:

Knaccudumnuposats
M3Yy4aeMbl€ BEILIECTBA I10
COCTaBY U CBOMCTBAM.
CoctaBisith HopMyIIbl
OKCHUJIOB, KUCJIOT,
OCHOBaHMH, COJIEH U
Ha3bIBaTh UX IO
MEXIYHAPOAHOU
HOMEHKJIATYpE.
IIporao3zuposars
CBOMCTBA BEIIECTB HA

Hcnons3ys cxemsl
KIIaCCH(PUITUPOBATH
M3y4yaeMble BEIIEeCTBa MO
COCTaBY U CBOMCTBaM.
CocraBnsats popmybt
OKCHJI0B, KUCJIOT,
OCHOBaHHH, COJICH 1
Ha3bIBATh UX IO
MEXKTYHapOAHOMN
HOMEHKJIaType.




IEI0YU U HEPACTBOPUMBIE
ocHoBaHus. HoMenknarypa
OCHOBaHUM. PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHoBanuii. KHCIIOTHI.
Knaccudukanus Kucior.
Homenkiatypa KUCHor.
duznueckre 1 XUMUYECKHE
CBOMCTBA KUCIOT. Pl akTUBHOCTH
merauioB H.H. bekeroaa.
[Tonyuyenue kucnot. Coinn.
Howmenkmarypa coueil.
duznueckre 1 XuMUYECKHE
cBorctia coneil. [lonyuenne
cosiell. I 'eHeTnueckas CBsI3b MEXKIY
KJIacCCaMU HEOPTaHUUECKUX
COEMHEHUN. XUMUYECKUI
AKCIEPUMEHT: JleMOHCTpauuu:
O0pa3ibl HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB.
OnbIThI, HIUTIOCTPUPYIOLIHE
XUMHUYECKHE CBOMCTBA KJIACCOB
HEOPTraHUYECKHUX BEIIECTB.
JlabopaTopHbIE OMBITHI
Onpenenenre pacTBOPOB KUCIOT U
LIET0YEH C ITOMOILBIO
WHIUKATOpOB. M3yueHne
B3aUMOJICUCTBUS KUCIIOT C
METaJJTaMH, PEAKIIHI
HelTpanusauuu. Bzaumoneiicreue
pacTBOpa CEpHOU KUCIIOTHI C
okcusiom meau (11). [Tonyuenue
HEpPaCTBOPUMBIX OCHOBAHUH.
BriTecHeHne ogqHOrO MeTajnia

OCHOBE 00X
XMMHYECKUX CBOMCTB
M3YYEHHBIX
KJIACCOB/TPYIIT BEIIECTB, K
KOTOPBIM OHU OTHOCSTCA.
CocraBnsiTh
MOJIEKYJIIpHBIE
YpaBHEHUS PEaKIUK,
WJUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOMCTBA U
CIocoObI OyYeHUs
BEIIECTB U3yYEHHBIX
KJIACCOB/TPYIII, a TaKXKe
MTOATBEPKIAFOIIHNX
F€HETUYECKYIO
B3aUMOCBSI3b MEKITY
Humu. [IponsBoauTh
BBIYHCIICHUS TIO
YpaBHEHUSAM XUMHUYECKUX
peaxuuii. [ltanuposats u
OCYIIECTBIISITh Ha
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOANTDH HAOIIOICHUS,
JieaTh BBIBOJIBI IO
pe3ynbTaTam
IKCIIEPUMEHTA MPHU
MPOBEACHUU
71a00pPaTOPHBIX OMBITOB H
MPAKTUYECKHUX PadoT.
CrnenoBats mpaBHiIamMm
6e3omacHoil paboTHI B
nabopaTopuu Mpu
UCIOJIb30BaHUU




JIPYTUM U3 pacTBOPA COJIH.
[TpakTuyeckas padora Ne 6.
Pemienue sxcepuMeHTAIbHBIX
3a1a4 no Teme «BaxkHeime
KJIACChl HEOPTraHUYECKUX
COCIMHEHM Y. BRIUNCIICHHS: 10
YpaBHEHUSAM XUMHUYECKOU
peaKIMK: KOJIMYECTBA BEIIECTBA,
00BEMa, Macchl 0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB Uiu IPOYKTOB
peakiumn

XUMHUYECKOH NOCYBI U
o0opymoBaHusl.
BricTpanBath
pa3BEPHYTHIC
MIICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopmaruio u3
yueOHHUKa U CIPAaBOYHbIX
MaTepHuaoB, FPAMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MOHSTUMHBIN anmnapar
Kypca XUMHUHI

Hroro no paszaeny

30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB. XUMHYECKas

cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEJILHBIE PCaAKIUH

3.1

[Tepuoanueckuii 3aKOH U
[Iepuoanueckas cucrema

XUMHUYECKUX djieMeHToR /I, .
Menneneesa. CTpoeHue aroma

7

[TepBblie MOMBITKY KIacCUpUKAITUT
XHUMHYECKHX dJIeMEHTOB. IloHsTHE
0 TPYIIax CXOIHBIX AJIEMEHTOB
(IIeTTOYHBIE U IIETOYHO3EMEIIbHBIC
MeETaJlIbl, TaJOT€Hbl, THEPTHHIE
rassl). DJ€MEHThI, KOTOphIE
00pa3yroT aMm(pOTEepHbIE OKCUIIBI U
rugpokcuibl. Ilepuoanuecknia
3akoH. [lepuonnueckas cucrema
XUMHUYECKUX 31eMeHTOoB J[.1.
MenneneeBa. KopoTkonepuoiHas
U JNTMHHOTIEPUOIHASL (DOPMBI
[Tepuoanueckoit cucTeMsl
XUMHUYECKUX 3neMeHTOoB J[. 1.
MenneneeBa. [leproapl 1 TpynIibL.
PU3NYECKUIN CMBICI OPSIKOBOIO
HOMEpa, HOMEPOB Mepruoa u
rpynnsl aneMenTa. CtpoeHue
aroMoB. COCTaB aTOMHBIX SIZIEP.

PackpsiBaTh cMBbICT
NEPUOANYECKOT0 3aKOHA.
OnuceiBaTh CTpOEHUE
TaOIUIBI
«Ilepnoanueckast cuctema
XUMHUYECKHUX DJIEMEHTOB
JI.. MenneneeBay.
MonenupoBaTh CTpOEHHE
aToMa, SHEePreTUYeCKNX
YPOBHEW U OLYPOBHEU
IIPU IOMOIIY PUCYHKOB,
AIEKTPOHHBIX
KOH(uUrypauuii u
AIIEKTPOHHOTIpahUIECKUX
dbopmya. [osicHAT
¢bu3nvecKuit CMbICT
MOPSAIKOBOTO HOMEPA,
HOMEPOB IepuoJia U
IPYIIIBI DJIEMEHTA.

C nmomo1IpIo yuuTens
pacKpbIBaTh CMBICT
NEePUOANYECKOr0 3aKOHA.
OnucelBaTh CTpOEHUE
TaOTHIIBI
«Ilepnonnyeckas
CUCTEMA XMMHYECKHUX
anemenToB ..
Menneneenay.
MonenupoBaTh CTpOEHHE
aToOMa, DHEPreTUYECKUX
YPOBHEW U NOLYpOBHEN
P MIOMOIIIM PUCYHKOB,
IEKTPOHHBIX
KOH(Uryparuii u
JNEKTPOHHOTPAYUIECKUX
dbopmy. [ToscHAT
(bU3UYECKUI CMBICIT
MOPSIIKOBOTO HOMEPA,




N3otonsl. Dnexkrponbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK ATOMOB
nepBbIX 20 XUMHUYECKHUX
anemeHToB llepuoauyeckon
cuctemsl /.M. Mennaeneena.
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA M0 €ro MOJOKEHUIO B
Ilepnonnueckoi cucreme [1.1.
MeneneeBa. 3aKOHOMEPHOCTH
M3MEHEHHUs pajinyca aTOMOB
XUMHUYECKUX 3JIEMEHTOB,
METAJTIMYECKUX U
HEMETaJUIMYE€CKUX CBOMCTB MO
rpynnaM u nepuoaam. 3HaueHUe
[lepuonnueckoro 3akoHa u
[Tepuoanueckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB JJIsl
pa3BUTHUA HAyKu U npakTuku. [[.1.
MeHnneneeB — y4€HbIN 1
rpaXJ1aHuH. XUMUYECKUI
AKCHEPUMEHT: JleMOHCTpauuu:
B3aumoneicteue rugpokcuaa
LIMHKA C pacCTBOPaMU KUCJIOT U
mienoyeil. Moaenuposanue
CTPOEHUS MOJIEKYJI IPU ITOMOIIU
PUCYHKOB, MOJIEJIEH, DIIEKTPOHHBIX
U CTPYKTYpHBIX Gpopmyi. Tabnuma
«Ilepuoanueckas cucrema
XUMUYECKHX 3j1eMeHToB [[. 1.
MenneneeBay. JlaboparopHsie
onbITel O3HAKOMIIEHHE C
oOpa3iiaMu MEeTaljIoB U
HEMETAJUIOB

XapakTepu3oBarhb
XUMHYECKHUE AIEMEHTBI
IIEPBBIX TPEX MEPUOJOB,
KaJTuH, KaJIbIIUHA U X
COEIMHEHUS 110
II0JIO’KEHHUIO B
[Tepuoanueckoil cucreme
.. Menneneesa.
OOBsACHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUNU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB
(U3MeHeHue painycoB
aTOMOB,
NIEKTPOOTPHULIATEIBLHOCTH,
BaJICHTHOCTH) U UX
COEJIMHEHUH B MpeJeax
MaJlbIX EPUOJOB U
IJIaBHBIX MOATPYII C
Y4ETOM CTPOCHHUS UX
aTOMOB; Y4JacTBOBaTh B
COBMECTHOH paboTe B
nape WM rpymnime.
BeicTpanBath
pa3BEPHYTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMAIIHIO U3
yueOHUKa U APYTUX
HCTOYHUKOB, B TOM YHCIIE
HNutepnera

HOMEpOB Iepuoja u
rpymnmsl 3seMenTa. Ilo
IUIaHYy XapaKTepUu30BaTh
XUMHUYECKHE AIEMEHTBI
HEPBBIX TPEX NEPUOJIOB,

3.2

XUMHYeCcKast CBA3b.

Xumnueckas cBa3b. KoBajieHTHAA

PackpeiBath cMbICT

ITo oGpasiy




OKHUCIINTENIEHOBOCCTAHOBHUTEIIBHBIC
peakuu

(TmomnsipHast ¥ HETOJISIPHAS ) CBS3b.
DNEeKTPOOTPULIATEIILHOCTD
XUMHUYECKHX 3JieMeHToB. oHHas
cBs13b. CTeneHb OKUCIICHHUS.
OKHCITUTEIBHOBOCCTAHOBUTENIbHbBIE
peakuuu. [Ipoueccsl OKUCIEHUS U
BOCCTaHOBJIeHUS. OKUCIUTENN U
BOCCTAHOBUTENIN. XUMUYECKUI
HKCIIEPUMEHT: U3y4eHHue 00pa3ioB
BEULIECTB METAJUIOB U HEMETAJLIOB,
B3aMMOJICICTBHE THAPOKCUIA
[IMHKA C paCTBOPaMH KUCIIOT U
ienouei, MpoBEACHHE OTBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTETIHHO-
BOCCTAHOBUTEIBHBIX PEAKIINA
(ropeHue, peakiuu pa3ioKeHus,
coeIuHeHus ). XUMUYEeCKUI
AKCIEPUMEHT: JleMOHCTpauuu:
OnBITHL, WJUTFOCTPUPYIOLIUE
MIpUMEPBI OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIINMA
(ropenue, peakiu pa3ioxKeHus,
COCTUHEHUS)

M3Y4aeMbIX MTOHSATHII.
Ornpenensars BUA
XUMHYECKOH CBSI3U B
COCIMHEHUHU.
MonenupoBaTh CTpO€HHE
MOJIEKYJI ITPU TTOMOIIU
PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL.
Ucnonp3oBarh
XUMHUYECKYIO CUMBOIIUKY
JUUISL COCTaBIICHUS (POPMYIT
BEIIECTB, AJIEKTPOHHOTO
OaslaHca peakiuii.
Omnpenenars cTeneHb
OKHUCIIEHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB
o popmynam u
COCTaBIIATh (POPMYJIbI
OMHAPHBIX COSAMHEHUI 1O
CTETEHU OKUCIICHUS
aTOMOB XUMHUYECKHUX
aneMeHToB. OnpenensaTh
OKUCITUTENb U
BOCCTAHOBUTEb.
PaccraBnsars

K03 (ULIMEHTHI B cCXeMax
MPOCTHIX OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX
peaKuuii METOI0M
AIIEKTPOHHOTO OanaHca.
HaOmronats XUMHYECKHE
OTIBITHI IO TIJIaHY,
aHAIM3UPOBATH U JIENIATh

ONpeAesaTh BU
XUMHUYECKOM CBS3HU B
COCMHEHUH, OTIPENICIATh
CTCIICHb OKHCIICHUS
aTOMOB XHUMHUYECKHX
3JIEMEHTOB 110
dbopmyiam, onpeaesTh
OKHCIIUTEND U
BOCCTaHOBUTEb.




BbIBO/IBL. McrI0NIB30BaTH
UKT nnsa co3ganusa
MOJEJIEH, TOATOTOBKH
MpE3EHTAlNM, T0KJIA/I0B
1o teme. BricTpanBarh
pa3BEPHYTHIC
MIICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpopmaIuio u3
yueOHUKa U Ipyrux
HMCTOYHHKOB, B TOM UHCJIE
Nurepnera

HToro no pazneny 15
Pe3epBHOE Bpemsi 3
OBHIEE YAUCJIO YACOB 110 68
INPOI'PAMME
9 KJIACC
Nemi/m | HaumenoBanue paznenos | KomuuectBo | Conmepkanue oOyueHus OcHOBHBIC BUJIBI OcHOBHbBIC BUJIBI
¥ TEM y4eOHOTO IpeIMeTa | 4acoB JIeATEIIbHOCTH JEATEILHOCTH
00y4Jarmuxcs obyuatonuxcst ¢ OB3
Paspnen 1. BemecTBO 1 XMMHYECKHE PeaKIIUH
1.1 [ToBTOpEeHME 1 5 [leprognueckuii 3aKoH. XapakTepHu3oBaTh ITo nnany
yrayosieHne 3HaHU! [Tepuoamueckas cucrema XUMHYECKHE DIIEMEHTEI XapaKTepU30BaTh

OCHOBHBIX pa3/IeioB Kypca
8 Kimacca

XUMHYECKUX d1eMeHTOoB JI. 1.

MenneneeBa. CtpoeHne
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHNHN CBOWCTB
XUMUYECKUX HJIEMEHTOB

MEPBBIX TPEX MEPUOOB,
KaJInus U KAJIbIIUA 110 UX
ITOJIOKCHUIO B
[Tepuoanueckoil cucreme
J1. 1. Menpeneena.

XUMUYECKUE JIEMEHTBI
IIEPBBIX TPEX NEPUOOB,
KaJIAsl U KaJbIUA 110 UX
IIOJIOXKEHUIO B
[Tepuoanueckoit




MEPBBIX TPEX MEPUOAOB, KaJIUS,
KaJbLUsI U UX COCITMHEHUN B
COOTBETCTBHUHU C MOJO0KEHUEM
anemMeHTOB B llepuoanueckon
CUCTEME U CTPOEHUEM UX
atomoB. CTpOeHHUE BeIeCTBA:
BH/JIbl XUMUYECKOU CBSI3H.
Turbl KpUCTAIUTMYECKUX
pEMETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIIA
KPUCTAJUIMYECKON PEIIETKH U
BHUJIa XUMUYECKOU CBSI3H.
Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB.
XHUMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCALIUXCA K
Pa3IMYHBIM KJ1accam
HEOPraHWYECKUX COCAMHEHU,
TE€HETUYECKas CBA3b
HEOPraHWYECKUX BEILECTB.
XUMUYECKUN IKCIIEPUMEHT:
JleMOHCTpanuu: 03HaKOMJICHHE
C MOJENSAMHU KPUCTAIITUNYECKUX
PELIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIJIOB U
HeMeTalsoB (rpadurta u
anmMasa), CII0KHBIX BEILECTB
(xopuaa HaTpusl)

Knaccupunuposats u
Ha3bIBaTh
HEOPraHUYECKHE
BELIECTBA U3yYEHHBIX
KJj1accoB. OnuceIBaTh
o01I1e XUMUYECKHe
CBOICTBA BEILLIECTB
Pa3IMYHbIX KJIACCOB,
IIOATBEPK1aTh CBOMCTBA
puMepamMu
MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
peakuuii. Onpenensars
BUJI XUMUYECKOU CBSI3U U
THUI KPUCTAIUTMUECKON
PELIETKY BEILECTBA.
ITporno3upoBath
CBOMCTBA BEILIECTB B
3aBHCHUMOCTH OT UX
cTpoeHus. BricTpauBarh
pa3BEPHYTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMAIIHIO U3
yueOHUKA U CIPAaBOYHBIX
MaTepuaioB, FPaMOTHO
HCIIOJIb30BaTh
WU3Y4YEHHBIN OHATUHBIN
anmnapar Kypca XUMHUHU

cucteme /1. U.
Meneneesa.
Knaccupunuposats u
Ha3bIBaTh
HEOPraHUYECKHE
BELIECTBA U3YyUYEHHBIX
KJj1accoB. OnuceIBaTh
o0IIre XUMUYECKUE
CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB,
IIOATBEP>K1aTh CBOMCTBA
puMepamMu
MOJIEKYJISIPHBIX
YPAaBHEHUN XUMHUYECKHUX
peakuuil. Mcnons3ys
CXEMBI, OIIPEJENATh BT
XUMHUYECKOH CBSI3H U
THII KPUCTAIIINYECKON
PELIETKY BEILECTBA.

1.2

OcHOBHEBIE
3aKOHOMEPHOCTHU
XUMHYECKUX PEaKIui

Knaccudukamnms xumMuaecknx
peakiuii o pa3IuyHbIM
MpU3HaKaM (TI0 YUCITY U
COCTaBY Y4YaCTBYIOUIUX B
peaxkiuu BeniecTB, Mo

PackpsIBaTh cMbICH
U3y4aeMbIX IIOHATHN U
IIPUMEHSATH 9TH MOHATHUS
IIPU ONMCAHUM CBOWCTB
BEUIECTB U UX

Knaccudumnuposats
XUMHYECKHUE PEAKITIH 110
pPa3IUYHBIM MIPU3HAKAM.
YcranaBauBaTh
3aBUCUMOCTBH CKOPOCTH




TermoBomy 3 dexry, mo
W3MEHEHUIO CTENECHEN
OKHUCJICHUSI XUMUYECKUX
3JIEMEHTOB, 110 OOPAaTUMOCTH,
10 YYaCTHIO KaTalu3aropa).
DK30- U SHIOTEPMUYECKUE
peakuu, TepMOXUMHUYECKUE
ypaBHenus. [lonsatue o
CKOPOCTH XUMUYECKOU
peakuuu. [lonstue 06
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX PEAKIUAX.
[loHsiTHE O TOMOTEHHBIX U
TETEPOreHHBIX PEaKIIMSIX.
[TonsTtue o xaranuse. [lonsarue
0 XUMHUYECKOM PaBHOBECHUH.
@®akTophl, BIUAIOIINE HA
CKOPOCTh XUMHUYECKOW PEaKLIUH
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBecHs1. OKUCIUTENBHO-
BOCCTaHOBUTEIHHBIEPEAKITUH,
ANEKTPOHHBIN OamaHC
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBLHON PEAKIUU.
CocraBneHne ypaBHEHUN
OKHCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
WCIIOIBb30BAaHUEM METO/A
AJIEKTPOHHOTO OajaHca.
XUMUYECKUN IKCIIEPUMEHT:
Hemouctpanuu: Uccnenosanue
3aBUCUMOCTH CKOPOCTHU
XMMHYECKON peaKIuu OT
BO3JICHCTBUS PA3JINYHbBIX

MPEBpAILICHUH.
Knaccugunuponartsb
XUMUYECKHUE PEAKLIUU 110
Pa3IMYHbIM IIPU3HAKAM.
VYcranaBnuBarh
3aBUCHUMOCTb CKOPOCTH
XUMUYECKON peakuu OT
pa3ianyuHbIX (PAaKTOPOB.
[TporuosupoBathb
BO3MOXKHOCTH
HPOTEKaHUs XUMUYECKUX
IIPEBPALLCHNI B
Pas3INYHbIX YCIOBUSAX.
Onpenenarb OKUCIUTET
U BOCCTAaHOBUTEIb B
OBP. CocraBmsiTh
AJIEKTPOHHBIN OanaHc
peaxkuuu. [IponzBoants
BBIUHCIIEHUSI 110
XUMHYECKUM
YpaBHEHHUSM.
Y4acTBOBaTh B
COBMECTHOH paboTe B
nape WM rpymnie.
BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIEU YCTHBIE
OTBETHI C OIIOPOI Ha
nuH(pOpMaLIHIO U3
y4eOHHKa U CIIPaBOYHBIX
MaTepuaioB, FPaMOTHO
HCII0JIb30BaTh
W3yYECHHBIN TOHATUUHBINA
annapar Kypca XUMUHU

XMMHYECKON PeaKIuu OT
pa3NuYHbBIX (PaKTOPOB.
OmnpenensiTb OKHCIUTENb
¥ BOCCTAHOBUTEIb B

OBP.




(dhaxkTopoB. ONBITHI,
WJUTIOCTPUPYIOILIUE TPUMEPDI
OKHCIIUTENLHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI
(ropenHue, peakiuu
pa3IoKEeHUs, COEAUHEHNS).
Brranciaenus: koaudecTBa
BEIIECTBAa, 00bEMa U MacChI
peareHToB WA MPOAYKTOB I10
YpaBHEHUSIM XUMHUYECKHUX
peakuuii

1.3

DIIEKTPOTUTHYECKAs
JUCCOLAALU.
XHUMHUYECKUE PEAKLIUU B
pacTBOpax

Teopus 2IEKTPOIIUTHYECKON
JUCCOIMALUU. DIEKTPOIUTHI U
HE3JIEKTPOJIUThL. KaTHOHBI,
aHUOHBL. MexaHu3M
JUCCOLMAUU BEUIECTB C
pa3IMYHBIMU BUJAMU
xuMu4eckoi cBsa3u. CTerneHb
nucconuanuu. CUiabHbIE U
cialble 2NIeKTPOIUTHL. Peakiun
HOHHOTO OOMeHa. Y cloBHs
MPOTEKAHUS PEAKIII HOHHOTO
0o0OMeHa, TTOJTHBIE U
COKpaIIEHHBIE NOHHBIE
ypaBHeHus peakuuil. CBolicTBa
KHCJIOT, OCHOBAHUM U COJICH B
CBETe MpeCcTaBIeHU 00
JIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHbIe
peakmuu Ha HOHEL. [loHsTHE O
TUAPOJIA3E CONe. XUMHYECKUN
AKCIEPUMEHT: JleMOoHCTpaluu:
HUccnenosanue
3JEKTPONPOBOJHOCTH

PackpsiBaTh cMbICT
M3Yy4aeMbIX [TOHATHH, a
TaK)K€ CMBICJ TEOPUHU
NIEKTPOJINTUYECKON
JUCCOLIMALINN.
OOBACHATH MPUUUHBI
AIIEKTPONPOBOIHOCTH
BOJHBIX PaCTBOPOB
BELIECTB, pa3anyarh
cy1abble U CHIIbHBIE
AIIEKTPOJIUTHI.
CocTaBiATh ypaBHEHUS
JUCCOLIMALUU KHUCIIOT,
IIeI0Ye U COJIeH,
IIOJIHBIE ¥ COKPAILEHHBIE
VNOHHBIE YPaBHEHUS
XUMHAYECKUX PEaKIUN
HOHHOr0 OOMEHa,
KpaTKH€ MOHHbIE
YPaBHEHHUS MPOCTHIX
peaKkuuii ruIpoIn3a
coJiel. XapakTepu3oBaTh
o011e XUMHYECKIE

Ucnonp3ys TekcT
yueOHUKa O0BSACHATH
cmbica Teopun DJI/I.
OOBSCHATH MPUUNHBI
AIEKTPONPOBOTHOCTH
BOJIHBIX PaCTBOPOB
BEILIECTB, pa3nyaTh
ciabble U CHIIbHBIE
aeKTposuThl. C
MOMOIIIBIO YYUTEINS 1O
QITOPUTMY COCTABJISTh
yYpaBHEHUS
JUCCOITMAITUU KHUCTIOT,
IIeI04er B COJIeH,
IIOJIHBIE ¥ COKPAILEHHBIE
HWOHHBIE YpaBHEHUS
XUMHYECKUX PEaKIUi
HOHHOr0 0OMEHa,
KpaTKHe MOHHBIC
yYpaBHEHUS MTPOCTHIX
peaKkuuii ruIpoIn3a
coJiel. XapaKkTepu30BaTh
0011I1ie XUMHYECKIE




PacTBOPOB BEIIECTB, Ipolecca
JIMCCOITHAIINH KHUCJIIOT, IIeI0o4ci
U coJiei (BO3MOKHO
UCTIOJIb30BaHUE
BUJIeOMaTeprasioB). OMBITHI,
WUTIOCTPUPYIOINE MPU3HAKH
MIPOTEKAHUS PEaKUil HOHHOTO
oOmeHa (0Opa3oBaHHE OcajIKa,
BbIJIETICHHE ra3a, 00pa3oBaHHe
BOJIbI). Pacrio3naBanue
HEOPraHMYECKUX BEIIECTB C
MTOMOIIBIO0 KAYECTBECHHBIX
peaxkiuii Ha HOHBI.
JlaGopaTOpHBIH OTBIT:
N3ydenue nmpu3HakoB
MPOTEKAHUS PEAKITUU HOHHOTO
o0MeHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM
0cajiKa, BBIJICIICHUEM Ta3a,
o0pa3oBaHHEM BOJIbI).
[IpakTuueckas pabora: Ne 1.
Pemenne skcriepuMeHTaTbHBIX
3a7a4 no teme. Beraucnenus:
M0 YPaBHEHHSIM XUMUYECKUX
peakuuii

CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB Ha
OCHOBE TEOpHUU
AIEKTPOIUTUYECKOMN
JIMCCOLMALINH;
MOATBEPKIATh CBOMCTBA
npuMepamMu
MOJICKYJIIPHBIX U
MOHHBIX YpaBHEHUU
XUMHYECKUX PEAKIIUH.
Pemarsn
AKCIIEPUMEHTAJIbHBIE
3a7a4H 110 TEME.
IInanupoBats 1
OCYIIECTBIISATH HA
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeNIaTh BBIBOJKGI 110
pe3ynbTaTam
IKCIIEPUMEHTA MPHU
MIPOBEACHUH
71a00pPaTOPHBIX OIBITOB U
MPAKTUYECKHUX PadoT.
CrnenoBats mpaBHiIamMm
6e3omacHoil paboTHI B
naboparopuu npu
HCIOJIb30BaHUU
XUMHUYECKOW MOCYAbI U
000py10BaHUSI.
[IpoBOIUTH BEIUUCICHUS
10 XUMUYCCKHM
YpaBHEHUSIM.
YyacTBOBaTh B

CBOMCTBA BEILIECTB
pa3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPUU
BIEKTPOIUTAYECKOMN
JTUCCOLINAIINY;
MOATBEPKIAaTh CBOMCTBA
puMepamMmu
MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI
XUMHYECKUX PEAKIIUH.
Pemats
AKCIEPUMEHTAIbHBIE
3a/1a4u 10 TEME.




COBMECTHOM paboTeB
nape WM rpymie.
BricTpanBath
pa3BEPHYTHIE
IUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopmaruio u3
yueOHUKa U Ipyrux
HCTOYHHUKOB
uH(pOopMalLnU, B TOM
yuciae HTepHera

Hroro no pazneny
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Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS

2.1

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

4

OO01as xapakTepuCcTHKa
rasioreHoB. OcCOOEHHOCTH
CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU
okucyenus. CtpoeHue u
(u3nuecKre CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB.
XHUMHUYECKUE CBOKCTBA Ha
puMepe XJiopa
(B3auMoelicTBHE C METAJUIaMU,
HEMETaJIJIaMH, IEeTI0OUYaMH ).
XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHYECKUE
CBOMCTBA, OJIyYEHHE,
npuMmeHeHue. [lerictBue xiopa
Y XJIOPOBOJIOPOJIa HA OPraHU3M
yesnoBeka. BaxkHeiimue
XJIOPUABI U UX HAXOXKACHHUE B
npupojae. XuMHUYECKHUI
JKCIIEPUMEHT: J[eMOHCTpanuu:
OnbIThI, OTPAKAIOIINE

OOBsCHATH 001THE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJUIOB U UX
COEIMHEHUH B IIpesieax
MaJibIX IEPUOJIOB U
TJIaBHBIX TTOATPYIII
ITepuoanueckoit
CHUCTEMbI XUMHYECKUX
JJIEMEHTOB C YYETOM
CTPOEHHS UX aTOMOB.
Xapaktepus3oBaTh
¢buznueckue u
XUMHUYECKHE CBOICTBA
IIPOCTHIX BEIIECTB
rajloreHoB (Ha IpuMepe
XJI0pa) M CIOKHBIX
BELIECTB
(x;mopoBoaopoa,
XJIOpUJa HaTpus),
CIIOCOOBI X MOTYYEHUS,

[To tany oOBACHITH
o01IHe 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOWCTB
HEMETAJUIOB U UX
COCIMHEHMI B Mpeenax
MaJibIX IEPUOJIOB U
TJIaBHBIX TTOATPYIII
[Tepuoanueckoit
CUCTEMbI XUMUYECKUX
JJIEMEHTOB C YYETOM
CTPOEHHMSI UX aTOMOB.
Xapaktepus3oBaTh
¢buznueckue u
XMMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB
rajloreHoB (Ha IpuMepe
XJIOpa) M CIIOKHBIX
BELIECTB
(x;mopoBoaopoa,
XJIOpUJa HaTpus),
CIOCOOBI MX TTOJTYYCHHS,




(bu3nuecKre U XUMHUYECKHE
CBOICTBA TaJIOTEHOB U UX
coeuHEHU (BO3MOXKHO
HCII0JIb30BaHNE
BUJICOMATEPHAJIOB).
O3nakomiieHHEe ¢ 0Opa3amu
XJIOPUAOB (TAJIOTEHUIOB).
JlaGopaTOpHBIH OTBIT:
N3yueHune cBONCTB CONSTHOM
kucnotsl. [IpoBenenue
KaueCTBEHHBIX peakluii Ha
xjopuA-uoHsl. [IpakTudeckas
pabota Ne 2: [Tomyuenue
COJITHOM KHCIIOTBI, U3y4eHUe €€
CBOWCTB. Beluncienus: o
YpaBHEHUSM XUMHYECKUX
peakiuii, eciiv OJMH U3
peareHTOB JIaH B U30BITKE

IPUMEHEHHE U 3HAYCHHE
B IIPUPOJIE U JKU3HU
yenoBeka. OnpenensaTs
XJIOPUJ-HUOHBI B
pactBope. [InanupoBats
U OCYILECTBIIATH HA
IPAaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI,
POBOJIUTH HAOIOCHHUS,
JIeJ1aTh BbIBOJIbI 110
pe3yibTatamMm
AKCIIEPUMEHTA IIPU
IIPOBEICHUHU
71a00pPaTOPHBIX OIBITOB U
IPAaKTUYECKUX padoT.
CnenoBath npaBuiiaMm
Oe3onacHoil paboThI B
naboparopuu npu
MCIOJIb30BaHUU
XUMUYECKOH MOCYAbI U
000pyI0BaHUA.
BeicTpanBats
pa3BEPHYTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMAIIHIO U3
yueOHUKA U CIPaBOYHBIX
MaTepHaoB, FPaMOTHO
HCIIOJIb30BaTh
U3Y4YEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUHU

MIPUMEHEHHE U 3HAUCHUE
B IIPUPOJIC U )KU3HH
yenoBeka. C IOMOIIbIO
YUHTEII ONPEACIsATh
XJIOPU-UOHBI B
pactBope. [imanupoBath
U OCYILIECTBJISATH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 10
pe3yibTaTam
AKCIIEPUMEHTA MIPH
MIPOBEACHUU
71a60PaTOPHBIX OMBITOB U
MPaKTUYECKHUX padoT.

2.2

OO0m1as XxapakTepucTUKa
XUMHNYCCKHUX DJIEMECHTOB
VIA-rpynmel. Cepa u €

OO6mras xapakTeprucTruKa
aneMeHToB VIA-rpynmsl.
OcoOEHHOCTH CTPOCHUS

OOBICHATH 001IIHE
3aKOHOMEPHOCTH B
N3MEHEHUHN CBOVICTB

[To mutany 0OBACHITH
o011I1e 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB




COCAMHCHU

aTOMOB, XapaKTEPHbIE CTEIICHU
okucyenus. CtpoeHue u
(u3nyecKkre CBOMCTBA MPOCTHIX
BELIECTB — KUCIIOPOJIA U CEPHI.
AnnoTponHbie MOIUBUKALIUN
KHCJIOPO/1a U CEPHI.
XHUMHYECKUE CBOICTBA CEPBI.
CepoBoopo/1, CTpOEHHUE,
(bu3nyuecKrue U XUMHUYECKHE
cBoiicTBa. OKCHUJIBI CEPBI KaK
MIPEICTaBUTENH KHUCIOTHBIX
okcuaoB. CepHasi KHCIIOTa,
(bu3nyuecKrue U XUMHUYECKHE
cBoiicTBa (00mue
KaKIpeaCcTaBUTeNs Kilacca
KHUCJIOT U CHeru(uIecKue).
XUMUYECKUE peaKilnu,
JIeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
TIOJIyYEHUsI CEPHOM KUCIOTHI.
[Ipumenenue. Conu cepHOi
KHCIIOTHI, KaUeCTBEHHAs
peakius Ha Cyab(daT-uoH.
Haxoxnenue cepbl u eé
COEIMHEHUH B IPUPOJIE.
XUMUYECKOE 3arpsi3HeHUE
OKpY>KaroIleu cpeibl
COCTUHEHUSIMU CEPBI
(KUCTIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €T0
MIPEeIOTBPAILCHUSI.
XUMUYECKUN IKCIIEPUMEHT:
Jemonctpanunn: O3HaKOMIIEHHE

anemeHToB VIA-rpymimbl
Y UX COEIUHEHUN C
y4€TOM CTPOCHHUS UX
aTOMOB.
XapakTepu3oBarhb
dusnveckue u
XUMHUYECKHE CBOICTBA
MIPOCTOTO BEIECTBA CEPHI
" e€ coeTMHEHNI
(cepoBoaOpO/IA, OKCUIOB
CEpbI, CEPHOI KUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJTyYeHUsl, IPUMEHEHUE
¥ 3HaYCHHE B IPUPOC U
JKU3HU YETIOBEKa.
Onpenensars HaTUINE
Cyib(aT-uOHOB B
pactBope. OOBSACHATD
CYIIHOCTb
HKOJIOTUUECKUXIIPOOIIEM,
CBSI3aHHBIX C
nepepadoTKoi
COEIMHEHUH CEpBI.
IInanupoBats 1
OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE
OKCIICPUMEHTHI,
MIPOBOANTDH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI TIO
pe3ynbTaTam
IKCTIEPUMEHTA.
CnenoBaTh mpaBuiIamMm
0e3omacHOi paboTHI B
nabopaTopuu npu

anemeHTOB VIA-rpymnimbl
U UX COCMHEHUN C
y4ETOM CTPOCHUS HX
aTOMOB.
XapakTepu30oBaTh
¢dusnveckue u
XHUMUYECKHE CBOWCTBA
MPOCTOTO BEIECTBA
Cephl U €€ COCMHECHUI
(cepoBOOpO/IA, OKCUJIOB
Cepbl, CEPHON KUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJTy4YCHUsI, IPUMCHEHUE
Y 3HAYCHHE B MIPUPOJIC U
®u3HH yenoBeka. C
MTOMOIIIBIO YIUTEIIS
OTIpEICTISATh HAINYHE
cynb(}aT-uoHOB B
pactBope.




¢ oOpasnamu cepsl u eé
COEIMHEHUSIMU (BO3MOXHO
HCIIOJIb30BAaHUE
BHJIEOMATEPHAJIOB).
Habmonenue nponecca
o0yTriIMBaHUS caxapa Mmoj
IEUCTBUEM
KOHUEHTPUPOBAHHOUN CEPHOM
KHCnoThl. JJabopaTtopHbie
onbIThl: M3ydeHne XUMHUIECKUX
CBOMCTB pa30aBJIEHHOH CEpHOU
kucnotsl. [IpoBenenue
KaueCTBEHHOM peaKIuu Ha
cynb(aT-uoH 1 HAOIIOCHUE
MpU3HAKA €€ MPOTEKAHUS

HCII0JIb30BaHUH
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.
IIpousBoauTh
BBIYMCIICHUS 110
XUMUYECKUM
YPABHEHUSIM.
Hcnons3oBate npu
BBITIOJTHEHUH YYEOHBIX
3aJlaHUM TEKCThI
yueOHUKa, CIIPaBOYHbIE
MaTepHuabl
(ITepuonnyeckyro
CHUCTEMY XMMHYECKUX
anemenToB . U.
MenneneeBa, Tadnuiy
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMU U COJIEHN B
BOJIE,
ANEKTPOXUMUUYECKHI psJT
HaIpsDKEHUN METaIIOB).
Hcnons3oBate npu
BBITIOJIHCHUH YYEOHBIX
3aJlaHUl U B IIPOLIECCE
HCCIIEN0BATENbLCKOMN
JIeATETbHOCTH HAyYHO-
MONYJISIPHYIO JIATEPATYPY
XUMHUYECKOTO
COJIepXKaHUS,
CIIpaBOYHbIE MAaTEPHUAIIBI,
pecypcel HTEepHETa

2.3

OO0m1as XxapakTepucTUKa
XUMHNYCCKHUX DJIEMECHTOB
VA-rpymmsl. A30T,

OO6mras xapakTeprucTruKa
371eMEHTOB VA-Trpynnsl.
OcoOEHHOCTH CTPOCHUS

OOBICHATH 001IIHE
3aKOHOMEPHOCTH B
N3MEHEHUHN CBOVICTB

[To nnany , ucronb3ys
TEKCT yueOHHKa
OOBSICHATH 0011IKE




dbocdop 1 UX CoeTMHECHUS

aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJIeHUs. A30T,
pacnpocTpaHeHue B IpUpo/Ie,
¢busnvecKue 1 XUMHUYECKHE
cBoiictBa. KpyroBoport a3ora B
npuposae. AMMuax, ero
(bu3nuecKre u XUMHUYECKHE
CBOMCTBA, IIOJIy4EHUE U
npumenenue. Conu aMMOHUS,
ux QU3NYECKUe U XMMHUYECKHE
CBOICTBa, MPUMEHEHHUE.
KauectBennas peakuus Ha
HMOHBI aMMOHHUS. A30THas
KHCIIOTA, €€ TTOJTy4YECHNUE,
(bu3nyuecKkrue U XUMHUYECKHE
cBoiicTBa (00mIMe KaK
IIPEICTAaBUTEINS KJIacca KUCIIOT
U crenuguueckue).
Hcnons3oBaHne HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAJIBHBIX YIOOPEHUH.
XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COEIMHEHUSMH a30Ta
(KUCTIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/1yXa, IOUBHI U
Bos10éMOB). Docdop,
AIIOTPOITHBIE MOAUPUKAIIAN
docdopa, puznueckue u
XUMHUYECKHE cBoicTBa. OKCHU
docdopa (V) u dochopnast
KHCJIO0Ta, (hu3ndeckue
HXUMHYECCKHE CBOMCTBA,
nojy4deHue. Mcrnonp3oBanne

a5eMeHTOB VA-Tpynisl U
MX COEIUHEHHI C YYETOM
CTPOEHHS UX aTOMOB.
XapakTeprus3oBaTh
buznveckue u
XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB a30Ta
u pocdopa u ux
COeIMHEHUN (aMMHUaKa,
coJieii aMMOHUS, a30THOM
KHCIIOTBI, HUTPATOB,
okcunaa pocdopa (V) u
(dhochopHOI KHCIIOTHI,
docdaroB), crmocoObr UX
MOJIyYeHUsl, IPUMEHEHHUE
Y 3HAYCHHE B IIPUPOJIC U
JKU3HU YETIOBEKa.
Onpenensatb HOHBI
aMMOHU4A U (ocdaT-nOoHbI
B pacTtBope. OOBICHITH
CYIITHOCTh
HKOJIOTMUYECKUX MPoOiIeMm,
CBSI3aHHBIX C
HAXO0XJICHUEM
COEeIUHEHUN a30Ta U
docdopa B okpykatomeit
cpene. [Inanuposars u
OCYIIECTBIISATh HA
MIPAKTUKE XUMHYCCKUE
AKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIOICHUS,
JIENaTh BBIBOJIBI 110
pe3yibTaTam
OKCIIEPUMEHTA TIPH

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
371eMEeHTOB V A-TpyIIbI
U UX COEMHEHUN C
y4€TOM CTPOCHHUS UX
aTOMOB.
XapakTepu3oBaTh
busnveckue u
XMMHUYECKHE CBOICTBA
MPOCTHIX BEIIECTB a30Ta
u dhochopa u ux
COEMHEHMH (aMMuakKa,
coJied aMMOHUS,
a30THOM KHCIIOTHI,
HUTPATOB, OKCHUJA
dbocdopa (V) u
dbocopHOIi KHCTOTHI,
¢docdaroB), crmrocoObl UX
MOJTyYeHUS], TPUMEHEHUE
Y 3HAUYEHHUE B NIPUPOJIE U
YKU3HH YEeJIOBEKa.
Onpenensatb HOHBI
amMmMoOHu4 U pocdat-
HOHBI B paCTBOPE C
MTOMOIIBIO YUUTES.




(dbocdaroB B kauecTBe
MUHEPAIbHBIX YI0OpEHHA.
XUMUYECKUN SIKCIIEPUMEHT:

Hemonctpanun: O3HaKOMIIEHHUE

¢ (pu3nuecKkumMm cBoiicTBaMu
a3ora, gocdopa u ux
coeiMHEHUH (BO3MOKHO
HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB).
O3zHakoMyieHHe ¢ oOpa3namMu
a30THBIX U (hochHOopHBIX
ynoopenuii. [Tonyduennue,
coOupaHue, paclio3HaBaHUE U
M3y4YEHUE CBOMCTB aMMMAaKa.
B3aumonelictBue
KOHIICHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO (BO3MOKHO
HCIIOJIb30BaHNE
BHJIEOMATEPHAIIOB).
JIaGopaTopHBbI€ OTBITHI:
[IpoBeneHne KaueCTBEHHBIX
peakIuii Ha HIOH aMMOHUS U
¢docdar-noH, 1 u3ydyeHue
MIPU3HAKOB UX MPOTEKAHUS.
[IpakTuueckas pad6ora Ne 3:

HonyquI/Ie aMMHaKa, U3y4CHHue

€ro CBOMCTB. BrruncieHus: no
YPaBHEHUSM XUMHUYECKHUX
peakuuii

MIPOBEJICHUU
1ab0pPaTOPHBIX OMBITOB H
MPAKTUYECKON pabOTHI.
CnenoBatp npaBuiIaM
0e30macHoOi paboTHI B
n1abopaTopuuIpu
UCIOJIb30BaHUU
XUMHYECKOH MOCYIbI U
00opyoBaHusl.
IIpousBoauTs
BBIYHCJICHHUSI 110
XUMHYECKHM
YpaBHEHHUSM.
Hcnons3oBate npu
BBITIOJTHEHUH Y4€OHBIX
3aJIaHUM TEKCTBI
yueOHUKa, CIIPAaBOYHbBIE
MaTepraTbl
(mepuoIn4YecKyto
CUCTEMY XUMHUYECKUX
anemenTtoB Jl. U.
MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHCIIOT,
OCHOBAaHMH U COJIEN B
BOJIE,
ANEKTPOXUMUYECKUHN PSIIT
HaIpPSDKEHUN METaJlIOB)

2.4

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynmsl. Yriepoa u
KPEMHHUM, U UX
COEJMHEHUs

OO6mras XxapakTeprucTruKa
aneMeHToB |V A-rpynmsl.
OcobeHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS. YTJIEPO/I,

OO0OBsACHATE 001II1E
3aKOHOMEPHOCTH B
N3MEHEHHUU CBOMCTB
aneMeHToB |VA-rpynmnsl
U UX COCIUHEHUH C

[To itany, ucnonb3ys
TEKCT yueOHHKa
0O0BSICHATH O0IIHe
3aKOHOMEPHOCTH B
W3MCHCHHUU CBONCTB




JUIOTPONHbIE MOAU(DUKALIUY,
pacnpocTpaHeHue B IPUPO/E,
¢bu3nyeckue 1 XUMUYECKHE
cBoiicTBa. AncopOuus.
Kpyrosoport yriepoaa B
npupoae. Okcuapl yriepoaa,
ux (puznyecKre U XuMHUYECKue
CBOMCTBA, JICHICTBHE HA JKMBBIC
OpraHu3MBbl, IOJIY4YEHUE U
MIPUMEHEHHE. DKOJIOTHYECKHE
po0JIeMBl, CBSI3aHHBIE C
okcuzaom yriepoaa (1V),
TUIoTe3a 1J100a1bHOTo
MOTEIUICHUS KIIMMaTa,
MMapHUKOBBIN A (PEKT.
VronbHas KHCI0Ta U €€ COIH,
ux (puznyecKre u XuMHYECKue
CBOMCTBA, IIOJIy4EHUE U
npuMeHeHne. KauectBeHHas
peakius Ha KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEUIINHE,
IIPOMBIIIJIEHHOCTH U CETTLCKOM
xo3sucTse. [leppoHavyanbHbIE
MOHATHUS 00 OPTraHUYECKHX
BEIIIECTBAX KaK O COETMHEHUSAX
yrieponaa (MeTaH, 3TaH, STUJIEH,
alleTUJIeH, 3TAHOJ, TJIUIEPHH,
YKCYCHasl KHCIIOTA).
[IpupoaHbIe HCTOUHUKHU
YTJIEBOJIOPOJIOB (YTOJIb,
NPUPOIHBIH ra3, HeTh),
MPOIYKTHI UX IepepaboTKu
(OeH3uH), X poJIb B OBITY U

y4€TOM CTPOEHUS UX
aTOMOB.
XapakTepu3oBaTh
dusnueckue u
XUMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB
yriepoja U KpeMHHUS U UX
coelMHEHUH (OKCUIOB
yriepoja, yrojibHO!
KHCJIOTbI, KapOOHATOB,
OKCHJIa KPEMHUS,
KPEMHHUEBOUN KHUCIIOTHI,
CHUJIMKATOB), CIIOCOOBI MX
MIOJIyYEHUsl, IPUMEHEHUE
U 3Hau€HHE B IPUPOJC U
KU3HU YEJIOBEKa.
OOBACHATH MPUYHHHO-
CJIEJICTBEHHYIO CBSI3b:
CTpOEHHE BEIeCTBa —
CBOICTBa — NPUMEHEHHE
— Ha puMepax
COCIMHEHUH YIJIepoaa U
KkpemHus. Onpenensirsb
KapOOHAT- U CHJIMKAT-
MOHBI B pacTBOPE.
OOBACHATH CYLTHOCTD
HKOJIOTMYECKUX MPpoOiIeMm,
CBSI3aHHBIX C
HaXO0XJIEHUEM
YIJIEKUCIIOro ra3a B
OKpYXarolleu cpee.
IToaTBepxxaaTh
0COOEHHOCTH COCTaBa
OpraHMYECKUX BEIIECTB

anemeHTOoB |V A-rpynimbl
U UX COCIUHEHUH C
y4€TOM CTPOEHUS UX
aTOMOB.
XapakTepu3oBaTh
¢dusnveckue u
XMMUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB
yriepoja U KpeMHUs U
HUX COeIUHEHUN
(oxcumoB yriepona,
YTOJIBHOM KHUCJIOTHI,
KapOOHATOB, OKCHJIA
KpEMHMs1, KpEMHUEBON
KHUCJIOTBI, CUJIMKAaTOB),
CHOCOOBI X MOJTyYEHUS,
IIPUMEHEHUE U
3HAuYEHHUE.

OmnuceIBaTh poib
0€eJKOB, KUPOB U
YIJIEBOJIOB B
(bYHKIIMOHUPOBAHUU
KUBBIX OPIaHNU3MOB,
COCTaB IIPUPOIHBIX
HUCTOYHUKOB
YIJI€BOJIOPO/IOB, UX POJIb
B OBITY U
IIPOMBIIIJIEHHOCTH,
UCIOJIB3YS TaOIUILy U
CIIPaBOYHbIE MaTEpUAIIbI.




npoMeliieHHocTH. [loHsiTHe 0
OMOJIOTUYECKH BaXKHBIX
BELIECTBAX: KUPAX, OeKax,
yIieBOJaxX — U UX POJIU B
KU3HU YEJIOBEKa.
MarepuanbHOE €JUHCTBO
OpPraHUYECKUX U
HEOPraHUYECKUX COCAMHECHUH.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOMCTBA,
MOJIy4eHUE U IPUMEHEHHE.
CoenuHeHUs KpeMHUS B
npupoje. Oo61me
IIpeiCTaBIeHUs 00 OKCcUIe
kpemuus (1V) u kxpeMHUEBOM
kuciiore. CHIMKAThI, X
WCIOJIb30BaHUE B OBITY,
MEJIUIIUHE, TPOMBIIIIICHHOCTH.
Baxneiimune cTpouTenbHbIE
Marepuaibl: KepaMHKa, CTEKJIO,
LIEMEHT, OETOH, KeJIE300€TOH.
[TpoGnems! 6e30macHOro
WCIIOIB30BaHUS CTPOUTEIIBHBIX
MaTepuaioB B HOBCEAHEBHOM
KU3HU. XUMHAYCCKUMN
SKCIEPUMEHT: JleMOoHCTpaluu:
Moaenu KpuCTaNIMYeCKUX
pemérokanmasa, rpadura,
dbymnepena. O3HaKOMIICHHE C
MPOLIECCOM aJcopOINU
PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOTA3a.
O3HaKOMJIEHHE C TPOAYKIMEN

pUMepaMu MPOCTHIX
COEIMHEHUN (MEeTaH,
3TaH, STUJIEH, alleTUJICH,
ATAHOJ, TJIULIEPHH,
YKCYCHasl KHCIIOTa),
B3aUMOCBSI3b
HEOPraHUYECKUX
COEMHEHUH yriaepoaa
HEOPraHUYECKUX
BemecTB. ONuchIBaTh
poIb OETKOB, )KUPOB U
YIJIEBOJIOB B
(GYHKIIMOHUPOBAHHUH
JKUBBIX OPTaHU3MOB,
COCTaB MPHUPOIHBIX
HUCTOYHUKOB
YTJIEBOJOPOIOB, HX POJIb
B OBITY U
MIPOMBIIIIJICHHOCTH.
[TpoBOANTH BHIYMCIICHUS
10 YPaBHCHUSM
XUMHUYECKUX PEaKIIUu.
[ImanupoBats u
OCYIIECTBIISITh HA
MIPAKTUKE XUMHYCCKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHNS,
JIeNaTh BBIBOJIBI 110
pe3yibTaTam
DKCIIEPUMEHTA TIPH
MIPOBEJICHUU
71a00paTOPHBIX OIBITOB U
MPaKTUYECKUX PadoT.
CnenoBaTh IpaBuiIamMm




CUJIMKAaTHOM IPOMBIIUIEHHOCTH
(BuneomaTepuansl: cuiaMKaTHas
MIPOMBIIIIJIEHHOCTE). Mozaenu
MOJIEKYJl OPraHU4ECKUX
BemecTB. JJabopaTOpHBIN OTIBIT:
[Monyyenue, cobupanue,
pacro3HaBaHUE U U3yYECHHUE
CBOMCTB YTJIEKHCIIOTO ra3a.
[IpoBeneHne Ka4eCTBEHHbBIX
peakuuii Ha kKapOoHAT u
CUJIMKAT-UOHBI U U3yYEHUE
MIPU3HAKOB UX IIPOTEKAHUS.
[IpakTuueckue padboTsr: Ne 4.
[Tonyyenue yriekucinoro rasa,
U3Yy4YEHHE ero CBOUCTB. Ne 5.
Pemenne skcriepuMeHTaNIbHBIX
3a7a4 no reme «BaxHeumue
HEMETAJIJIbl U UX COEIMHEHUS»
Boruncnenus: no ypaBHEHUsIM
XUMHYECKHUX PEAKIINH

0e30macHOi paboTHI B
nabopaTopuu npu
MCIIOJIb30BaHUU
XUMHYECKOH MOCYIbI U
000pyI0BaHUA.
Hcnons3oBarts npu
BBIMIOJTHEHUH Y4E€OHBIX
3aJlaHUM TEKCThI
yueOHUKa, CIIPaBOYHbBIE
MaTepHuabl
(ITepuonnyeckyro
CUCTEMY XUMHUYECKUX
anemenToB . U.
MenneneeBa, Tabauily
pPacTBOPUMOCTHU KUCTIOT,
OCHOBAaHMU U COJIEHN B
BOJIE,
AIEKTPOXUMHYECKUN PsiJT
HaNpsDKEHUN METaJUIOB)

HToro mo pazneny 25
Pa3znea 3. Meraliibl M MX COeIUHEHUS
3.1 Oo011ne cBolicTBa 4 OO01mas xapakTepucTHKa PackpeiBaTh cMbICT [To mnany, ucnone3ys

METAIJIOB

XUMUYECKUX DJIEMEHTOB —
METaJUIOB HA OCHOBAHUU UX
nonoxenus B [lepnoandeckoi
CUCTEME XMMHUYECKUX
anemenToB /.M. MenneneeBa u
cTpoeHus aToMoB. CTpoeHHe
MeTaJuI0B. MeTtajuinueckas
CBSA3b U METaJNIMYECKasi
KpUCTAJUIMYECKAS PEIIETKA.
DNEKTPOXUMHYECKUN psift
HanpsHKEHUH METAJIIOB.

M3y4aeMbIX IIOHATHN U
IIPUMEHSATD 3TU NIOHATHUSA
IIPU ONMCAHUM CBOWCTB
BEILECTB U UX
IIPEBPAILCHHI.
OOBsicHATH 0o01IHE
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
JJIEMEHTOB METAJLIOB U
UX COEIUHEHHI C yUETOM
CTPOEHHS MX aTOMOB.

TEKCT yueOHHKa
00BSICHATH O0IIHE
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOICTB
9JIEMEHTOB METAJJIOB U
WX COSIMHEHUM C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepus3oBaTh
CTPOEHUE METAJJIOB,
obmue husndeckue u




dusnueckue U XMMHYECKHE
cBoiicTBa MeTayioB. O0mme
CHOCOOBI IOJTY4YEHUSI METAJIIOB.
IlonsTHE O KOppPO3UHU
METAJUIOB, OCHOBHBIE CIIOCOOBI
3aLUThI UX OT KOPPO3HH.
CmunaBsl (CTallb, YyTYH,
JTIOpATIOMUHUM, OpOH3a) U UX
IIPUMEHEHHE B OBbITY U
MIPOMBIIIJIEHHOCTH.
XUMUYECKUN IKCIIEPUMEHT:
Hemoncrpanuu: OOpasibl
METaJUIOB U CIU1aBOB. M3yueHue
Pe3yJIbTaTOB KOPPO3UHU
METaJUI0B (BO3MOKHO
HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB).
JlaGopaTopHBIE OTIBITHI:
O3zHakoMyieHHe ¢ oOpa3amMu
METAJIJIOB U CIIJIaBOB, UX
(u3MYECKUMHU CBOMCTBaMH.
Boruncnenus: o ypaBHeHUAM
XUMHUYECKHUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB COJEPIKUT
MIpUMecH

XapakTepu3oBaTh
CTPOCHHUE METAJIOB,
obmue pusnyeckue u
XHUMHUYECKHE CBOICTBA
METAJIIOB.
XapakTepHu30BaTh 001Me
CIIOCOOBI TIOJTYYCHHS
MeTaioB. ONuchIBaTh
CIIOCOOBI 3aIMTEI
METAJIJIOB OT KOPPO3HH.
CrnenoBaTh IpaBUIaM
0e301macHoil paboThI B
J1a00paTOpUH MpHU
HCIIOJIb30BaHNH
XUMHUYECKOH MOCYIbI U
000pyI0BaHUA.
[IpousBoguth
BBIYHCIICHHS 110
YPaBHCHHUSIM XUMHYCCKHX
peaxiui, eciu OJuH U3
pEeareHTOB COACPKHUT
MpUMecH. Y4acTBOBaTh B
COBMECTHOH paboTe B
nape WjM rpyrrme.
Hcnons3oBate npu
BBITIOJTHEHUH YUI€OHBIX
3aJaHUH TEKCTEI
yueOHUKa, CIIPAaBOYHbIE
MaTepraIbl
(ITepuoguueckyro
CUCTEMY XUMHYCCKHUX
snemeHnTosB /I. W.
MenneneeBa, TabauIry
pPacTBOPUMOCTH KHUCTIOT,

XUMHYECKHE CBOMCTBA
METaJIOB.
XapakTepHu30BaTh
o01re crnocoObl
[OJyYCHHST METAJLIOB.
OmnuceBaTh CIIOCOOBI
3aIHATHl METAJUIOB OT
KOPPO3HH.




OCHOBaHHMH U COJICH B
BOJIC,
AIEKTPOXUMUUYSCKHUH PSIJT
HAIpPsDKEHUN METAJLIOB)

3.2

Baxkueiimue MeTanibl 1
UX COEOUHEHUS

16

[LlenouHbIE METAILITBIL:
nonoxenue B [lepuoanueckoi
CHUCTEME XMMUUYECKUX
anemenToB J.W. Meneneena,
CTPOCHHUE UX aTOMOB,
HAXO0XJEHUE B IPUPOJIE.
DuU3NYECKUE U XUMUYECKHUE
CBOICTBa (Ha MpUMeEpe HATPUs
u Kayust ). OKCUIbI U
TUAPOKCHIBI HATPUSI M KaJTHSI.
[IpumeHeHue 1mena0YHbIX
METAJIJIOB U UX COSTUHEHUM.
[lenouHO3eMENBHBIE METAILITBI
MarHvui ¥ KaJblHi: TTOJIOKESHUE
B [Iepuoanueckoii cucreme
XUMHUYECKUX dyiemeHToB J[. 1.
MenpeneeBa, CTpOEHUE UX
aTOMOB, HaXOXKJICHHE B
npupoje. Puznueckue u
XHMHYECKHE CBOMCTBA MarHus
" Kanblius. Baxkueiimnine
COCTMHECHUS KabIUs (OKCHUI,
TUAPOKCHI, CONN). KECTKOCTH
BOJBI U CITOCOOBI €€
yCTpaHEHHUs. AIFOMUHUN:
nosnoxeHue B [lepnoanueckoi
CHUCTEME
XUMHYecKux3aemMeHToB [[. 1.
MenpeneeBa, CTpOEHUE aTOMA,
HAaXO0XJICHUE B IPUPOJIE.

OOBsCHATH 00IINE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
AJIEMEHTOB METAIIJIOB U
UX COSOUHEHUN B
rpymnmnax ¢ y4€Tom
CTPOEHHS UX aTOMOB.
XapakTepru3oBaTh
buznvecKue u
XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
METaJUIOB U UX
coeMHeHuN (OKCUIOB,
TUAPOKCHUJIOB, COJIEH),
CHOCOOBI UX MOTyYEHHUS,
MIPUMCHCHUE U 3HAYCHUC
B IIPUPOJIC U KU3HH
YeJIoBeKa.
YcTaHaBnMBaTh
MPUYUHHOCIIEACTBCHHYIO
CBSI3b: CTPOEHHUE
BeIlleCTBa — CBOMCTBA —
MPUMEHEHHE — Ha
pUMepax H3ydaeMbIX
BemiecTB. Pacro3naBars ¢
MTOMOIIBIO Ka4eCTBEHHBIX
peaxIuii HOHbI METAaJIIIOB:
MarHusi, KaJabLus,
QTIOMHHUSL, IIUHKA,
xenesa (1) u xxenesa

[To nnany, ucnonas3ys
TEKCT y4eOHHKa
OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB
3JIEMCHTOB METAJJIOB U
UX COSIUHEHNH B
rpymnmnax ¢ y4€rom
CTPOCHUS UX aTOMOB.
XapakTeprus3oBaThb
(buznvecKue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
METAJIJIOB B UX
COCTMHECHHH (OKCHJIOB,
THAPOKCHJIOB, COJIEH),
CHOCOOBI X TONyYEHUS,
MIPUMEHEHUE U 3HAUYCHHE
B MIPUPO/JIE U )KU3HU
yejioBeka. C MOMOIILI0
YUUTENSl yCTaHABINBATh
MPUIUHHOCIICICTBEHHYIO
CBA3b: CTPOCHHE
BELIeCTBa — CBOICTBA
— MPUMEHEHUE — Ha
puMepax Uu3y4aeMbIX
BelecTB. Pacmo3HaBaTh
C IIOMOIIBIO
Ka4eCTBEHHBIX PEaKLUi
HOHEI METAJIJIOB:




Ou3nyeckue 1 XUMUIECKHE
CBOWCTBA aJTIOMUHUA.
AmMdoTepHbIE CBOMCTBA OKCHIA
Y TUAPOKCHJIA ATTFOMUHHSL.
XKeneso: nonoxenue B
IIepnonnueckoii cucreme
XUMHUYECKHX djieMeHToB ..
MenieneeBa, CTpOCHUE aTOMa,
HaXO0XJCHUE B IIPUPOJIC.
dusnueckue 1 XUMHIECKHE
cBoiicTBa xkene3a. OKCHIIBI,
THIPOKCUIBI B coitu xkerne3a (1)
u xene3a (l11), ux cocras,
CBOICTBA U IMOJYyYCHHUE.
XUMHYECKUN SKCIEPUMEHT:
Hemonctpanun: OcobeHHOCTH
B3aMMOJEICTBUSA OKCH/IA
KaJblLHS U HATPUS C BOJIOH
(BO3MOHO HUCTIOIH30BAHNE
BUJICOMATEPHAIIOB).
OkpaimBanue miaMeH:
WOHAMH HATPHsl, Kallus U
KaJIBIHS (BO3MOXKHO
HCIIOIb30BaHUE
BHJICOMATEPHAIIOB)
HccnenoBanue cBOMCTB
*éctkoi Bojkl. [Iporecc
TOpPEHUs JKeJe3a B KUCIOPO/Ie
(BO3MOHO HUCTIOJIB30BAHHE
BHJIEOMATEPHAJIOB).
JlaGopaTopHBIE OTBITHI:
[IpoBenenune kaueCTBEHHBIX
peakuuii Ha MOHBI (MarHus,
KaJIbIMsl, ATFOMUHUS, ITMHKA,

(1, meaum (11).
JlokasbIBaTh
am(OTepHBIN XapakTep
OKCHUJIOB U TMJIPOKCHJIOB
TIOMHUHHUS U TUHKA.
[ImanupoBats u
OCYIIECTBIISATH HA
MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeNIaTh BBIBOJIBI 110
pe3yibTaTam
AKCIIEPUMEHTA MIPU
IIPOBEICHUU
71a060PaTOPHBIX OMBITOB U
MPAKTUYECKUX PadoT.
CnenoBaTh mpaBuiIam
0e301macHoil paboThI B
naboparopuu npu
HCII0JIb30BaHUH
XAMHUYECKOW MOCYAbI U
00opynoBaHusl.
[TponsBoauTh
BBIYHCIICHUS 110
XUMHAYECKHM
YpaBHEHUSIM.
VYyacTBOBaTh B
COBMECTHOH paboTe B
nape Wju rpymrme.
BeicTpanBath
pa3sBEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OITOPO Ha
nHpOpMAIIHIO U3

MarHusi, KaJbLus,
ATIOMUHWSI, [IUHKA,
xenesa (1) u xxenesa
(1, memu (11).
JlokasbIBaTh
amM(OTEepHBIN XapaKTep
OKCHJIOB U TUJIPOKCUJIOB
ATFOMHWHHMSI U [TUHKA.
[Lmanuposate u
OCYILIECTBIIATh Ha
MPAKTUKE XUMUYECKUE
IKCIIEPUMECHTHI,
MIPOBOAMTH HAOIIOACHUS,
JeTaTh BEIBOJIBI TIO
pe3ynbTaTam
HKCIIEpUMEHTA TIPU
MIPOBEICHUU
J1a00pPaTOPHBIX OIBITOB U
MPaKTUYECKHUX padoT.




xenesa (1) u sxenesa (111),

meau (11), onucanue npu3HAKOB
ux nporekanus. MccnenoBanue

aM(OTEPHBIX CBOICTB
TUAPOKCH/IA ATFOMUHUS U
TUAPOKCHUIA LIMHKA.
[IpakTrueckue paboTsl: Ne 6.
JKEcTkocTh BOABI U METOIBI €€
yctpanenus. Ne 7. Pemienue
JKCIIEPUMEHTAIBHBIX 3a1a4 10

TeMe «BakHenmmne MeTaiibl 1
UX COeNUHEHUS)». BeIuncieHus:

110 YPaBHEHHSIM XUMUYECKUX
peaKuuii, €CJIi OJJUH U3
peareHToB J1aH B U30BITKE UITU

COAEPKUT MPUMECH; MACCOBOM

JIOJTM BBIXOJ1a TIPOJTyKTa
peakiuu

y4eOHHKA U CIIPaBOYHbIX
MaTEpPUaIOB, IPAMOTHO
HCII0JIb30BaTh
W3Y4YEHHBIN OHATUHBIN
anmnapar Kypca XUMUU

Hroro no pasney

20

Pasnen 4. Xumusi u oxkpy:xamomas cpeaa

4.1 XVMHS U OKpY’KaroIas
cpena

3

BemectBa u Mmarepuasl B
MOBCETHEBHOM KU3HU
yesnoBeka. besonacHoe
HCIIOIb30BAHKE BEIIECTB U
XUMHYECKHUX PEAKIIHii B OBITY.
[IepBas nmomomis npu
XUMHUYECKHUX 0’KOrax U
OTPAaBJICHUSIX. XHUMHUYECKOE
3arpsi3HEHUE OKpYyKarolen
cpensl (mpeaenpHas
JOMYCTUMASIKOHIIEHTpaIus
BenrecTs. Poib XxumMuu B
pELICHUH YKOJTOTHYECKUX
npoOsieM. X UMHUYECKHI

XapakTepu30BaTh poJib
XUMHH B PA3TUUHBIX
cdepax AesTeTbHOCTH
JIIOeH, OCHOBHBIC
BEIIIECTBA M MaTePHUAIBI,
NPUMEHSICMBIC B KU3HU
COBPEMEHHOTO YeI0BeKa.
OOBACHATDH YCIOBUS
0e301MmacHOTo
MCIIOJIb30BaHUs BEIICCTB
U XUMHUYCCKUXPEAKITHI B
OBITY. AHAJIU3UPOBATH U
KPUTHYCCKH OIICHUBATh
WH(pOPMAIKIO O BIWSHUA

Xapaktepu3oBaTh pPOJb
XUMUU B Pa3TUIHBIX
cdepax AeaTeITbHOCTH
JIIOIeH, OCHOBHEIE
BEILIECTBA U MaTE€pHUabI,
MPUMEHSEMBIC B KU3HU
COBPEMEHHOTO YEJIOBEKa
HCIIONTB3YS CXEMBI,
TaOIUIBL. YMETD
OKa3bIBaTh MEPBYIO
MOMOIIIb NPU
XAMHUYECKHUX 0)KOrax u
OTpAaBJICHUSIX.
[IpuHuMaTh yyactue B




JKCIIepUMEHT: [leMoHcTpanuu:

Nzyuenue oOpasios
MaTepHaJIOB (CTEKIIO, CILIABBI
METaJIJIOB, MOJMMEPHBIC
MaTepuabl)

MIPOMBIILLIIIEHHOCTH,
CEJIBLCKOT'0 X035ICTBA,
TpaHCIIOpTa U Ap. Ha
COCTOSIHME OKpYKaroLen
cpenbl. YMETh OKa3blBATh
MEPBYIO TOMOIILIb [TPU
XUMHUYECKUX 0KOrax U
OTpaBJICHUSX.
[IpuHuMate yyactue B
o0cyx1eHuu npodeM
XUMHUYECKON U
3KOJIOTUYECKOU
HaIlpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MO3UIIUIO
o npooyeme u
MpeasiaraTb BO3MOYKHBIE
IIYTU €€ peLICHUs

00CYXICHIH TIPOOIIeM
XUMHUYECKON U
9KOJIOTUYECKOU
HAIPaBICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO MTO3HIIHIO
o podyemMe u
mpeiaraTb BO3MOXKHBIC
IIYTU €€ peLICHUs

HToro mo pazneny 3
Pe3epBHOE Bpemsi 3
OBUIEE YNCJIO YACOB 110 68

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

O.C.l'abpuensin, I.I'. OctpoymoB.Xumus 8 Ki1.:YueOHUK
O.C.l'abpuensu, N.I'. OctpoymoB. Xumus 9 ki1.:YueOHUK

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

- I'adbpuensn O.C, OctpoymoB WM.I". HacTonbHast kHura yuutens. Xumus. 9 Ki.:
MeTtoaudeckoe nocoowue. - M.: «/Ipodar, 2009 r.

- Xumus. 9 ki.; KortponbHbIe 1 TpoBepodyHbIe padoThl K yueOHuky O.C. ["abpuensna
«Xumus. 9» / O.C. T'abpuenss, [1.H. Bepe3kun, A.A. Yirakosa u ap. - M.: «/Ipoday, 2009
r.

- l'abpuensu O.C, OctpoymoB N.I". M3yuaem xumuro B 9 ki1.: JlugakTudeckre MaTepuarbl. -
M.: «bauk mmrocy», 2009 r.

- lN'abpuensu O.C, Smykosa A.B. Pabouas Terpans. 9 xi. K yaeonuky O.C. 'abpuensna
«Xumus. . - M.: «Jlpoda», 2009 r.

- l'abpuensan O.C, AwmykoBa A.B. Tetpaas 171 1a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabot. 9 k1. k yueOnuky O.C. I'abpuensna «Xumus. 9 knace». — M.: «Ipoda», 2009 r.

- l'abpuensa O.C, Bockoboiinukosa H.I1. Xumus B Tecrax, 3agadax, ynpaxHeHusx. 8 - 9
KIL. - M.: «JIpoda», 2009 r.

O.C.l'abpuensin, .I'. OctpoymoB. HacronbHast kHura yuurtesns. XuMus. 9 Ki1.:
Meroaudeckoe mocoowue. - M.: «/Ipoday, 2009r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.mon.gov.ru MuaucTepcTBO 00pa3oBaHus U HAYKU

http://www.fipi.ru [opran ®UIN — DenepanbHblii HHCTHTYT MEAATOTMYECKUX U3MEPEHUI
http://www.ege.edu.ru IMopran ET'D (uupopmarmonHoi moaaepxku EID)
http://www.probaege.edu.ru ITopran Enunsiii sx3ameH

http://edu.ru/index.php ®enepansubiii mopran «Poccuiickoe oOpazoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii HEHTP TECTHPOBAHUS
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		2023-11-07T16:34:01+0400
	Чередникова Елена Александровна




